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ANNOUNCEMENT 


Although there are in the United States trade journals cover- 
ing many phases of the dairy industry, there has, up to this 
time, been no medium for the publication of the scientific phases 
of the dairy industry as a whole. 

The American Dairy Science Association, formerly the Official 
Dairy Instructors’ Association, has established the JouRNAL 
or Datry ScrencEe as the official organ of the Association 
and as a medium for the discussion of general and technical 
problems relating to the science of dairying, which confront the 
worker in every field of this important industry. 

The JouRNAL oF Datrry Scrence will publish abstracts of all 
papers read at the meetings of the Association and will print 
the most important papers and reports in full. Its columns will 
also be open for the publication of suitable communications by 
other persons, whether members of this Associationor not. While 
it is planned to make the Journal in particular an organ fur the 
discussion of the more fundamental and general aspects of the 
dairy industry, it will necessarily include many papers whose 
chief interest will lie in the technical problems which they present. 

It will include in its scope problems in bacteriology in its rela- 
tion to milk and milk products; studies in the chemistry of milk 
and milk products; nutrition of animals; market milk with respect 
to sanitation, public health and food value; scientific principles 
affecting the manufacture of butter, cheese, and ice cream, as well 
as condensed milk and milk powders, and other by-products of 
milk; scientific experiments and data relating to the breeding up 
of dairy cattle; engineering problems which relate to dairy ma- 
chinery and construction; problems in cost accounting in milk 
production and in dairy management; new methods in laboratory 
technique, together with such other material as will be of value 
to the dairy industry as a whole. 
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2 ANNOUNCEMENT 


The PuBiicaTion MovEeMENT began in 1913 when the writer, 
in his presidential address to the Dairy Instructors’ Associa- 
tion, made the following plea for the establishment of the 
JOURNAL OF Dartry ScrENcE as the official organ of the Dairy 
Instructors’ Association: 


“In order that the association may accomplish the great tasks that lie 
before it, it should have the hearty support of all who are engaged in 
the various instructional and investigational lines of dairy work. In 
my estimation this can best be accomplished by some method which 
will give the association more prominence and publicity than it has 
enjoyed in the past. The American Chemical Society has built up and 
is able to hold its remarkable membership largely because of the ac- 
tivity and loyalty of those in the organization and the importance of 
the journal which it publishes. No chemist with a desire to keep 
abreast of the times would fail to retain his membership in the Chem- 
ical Society, for through it he has easy access to all the publications of 
the Society. This Chemical Journal affords a ready means for the im- 
mediate publication of important committee reports, special papers, 
abstracts and original investigations by any of its members. In my 
estimation, a journal published by our Association, either quarterly or 
monthly, would be of almost as great service to its members. It would 
give the Association an opportunity to publish committee reports, 
outlines for courses of study, and new official methods without needless 
delay. It would also provide for the publication of such original data 
as the members of the Society may care to contribute immediately upon 
its completion. It would also afford an excellent opportunity for the 
publication of such experimental work and observations as may be of 
interest to all engaged in this line of work, but of such nature that it 
may not be desirable to publish in bulletin form. 

The American Chemical Journal derives its principal means of sup- 
port from the advertising matter which it carries. It ought to be even 
easier to secure financial support for a publication which is the official 
organ of an association that is backed by a billion dollar industry. Ad- 
ditional revenue could also be derived from the regular subscription 
price which such a publication teeming with information on dairying 
would command. 

Believing that a publication of this nature would be a great stimulus 
to all who are interested in the various branches of work undertaken by 
this association, I urgently recommend the appointment of a committee 
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ANNOUNCEMENT 3 


to look into the desirability and feasibility of the publication of such a 
journal.” 


This met with such response that a committee was appointed 
to investigate the feasibility of establishing such a journal. The 
committee gave much study to the matter, held a number of 
meetings and considered numerous plans. However, it was not 
until the summer of 1916 when the Dairy Instructors’ Association 
met at Amherst and again at Springfield, Massachusetts, that 
the committee was able to lay before the Association a propo- 
sition at once feasible and practical and which resulted in the 
Association authorizing its executive committee to appoint an 
editor-in-chief and approve committee of publication contract 
with the Williams & Wilkins Company for the publication of a 
bimonthly journal. 


Change in Name of the Official Dairy Instructors’ Association. 
In as much as the Official Dairy Instructors’ Association, at 
their last meeting, voted to make a change in the name of the 
Association, your editor deemed it best to withhold the first 
issue of the Journal until the new name had been definitely de- 
cided upon. Dr. Harding, as Chairman of the Committee 
having this matter in charge, has just reported that, as a result 
of a post-card vote, the members of the Association have de- 
cided that in the future the Official Dairy Instructors’ Associa- 
tion shall be known as the American Dairy Science Association. 

This name, having been adopted, it seems particularly fitting 
that the official organ of this Association should be known as 
the JouRNAL oF Darry SciENCE. 

J. H. FRANDSEN, 
Editor-in-Chief. 








ADDRESS AT THE DEDICATION OF THE NEW DAIRY 
BUILDING AT THE UNIVERSITY OF NEBRASKA. 


RAYMOND A. PEARSON 
President of Iowa State College of Agriculture and Mechanics Arts 


January 17, 1917 


Twenty-one years ago, in 1896, your speaker was called upon 
to prepare a report upon dairy education in the United States. 
Every state was canvassed. The report published by the 
United States Department of Agriculture contained the follow- 
ing in reference to the dairy instruction equipment at the In- 
dustrial College of the University of Nebraska: “‘A dairy house 
has just been completed; it contains a large workroom and two 
classrooms. Apparatus consists of hand separators, deep-setting 
cans, and necessary utensils for making butter as in a home 
dairy.”” It was added that a twelve weeks winter farm dairy 
course was offered. A fee of $1.00 was charged for this course, 
and it was announced that suitable board and room could be 
found in Lincoln at $2.75 per week. The statement was made 
in the report that when the need for education along dairy lines 
is more clearly recognized and the good resulting from such 
education is better appreciated, even better facilities for in- 
struction will be offered. This prophecy now has come true 
in Nebraska, and in larger measure than anyone then would 
have dared to hope. 

We have assembled to dedicate this splendid building to the 
further promotion of your dairy interests. I am higily honored 
by your invitation to speak on this occasion. 

This building means different things to different people and 
groups of people. To the architect it means a building that 
compares well with other university buildings here and else- 
where—its lines and proportions and visible materials of con- 
struction are pleasing to the eye. He has taken care to plan a 
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ADDRESS AT UNIVERSITY OF NEBRASKA 5 


building that will be substantial and fireproof and well adapted 
to the peculiar needs as these have been explained by the 
experts. 

To the builder it has a different meaning. It represents a 
certain cash value in materials, labor, and supervision in the 
form of a building 141 feet long and 64 feet wide having three 
stories and a basement and with a wing 60 by 70 feet having 
one story, and a basement. Undoubtedly it means good work- 
manship and undoubtedly it has meant to the builder many 
anxious hours caused by the exacting requirements of such a 
building and by the difficulties that have confronted all builders 
on account of changing values and prices. 

To the owners, the people of Nebraska, this building repre- 
sents the investment of nearly $200,000 for the promotion of 
one of the most important branches of agriculture. This is a 
large amount of money. A good many of us will work a life 
time and never get within touch, sight, or hearing of a quarter 
or an eighth as much. But it is not a one-man building nor a 
four-man building nor an eight-man building but a building 
belonging to and adapted to serve every person in the state. 
Its cost is equivalent to about sixteen cents for each person in 
the state and nothing better could happen to this building than 
for each person in the state to realize that he or she has an in- 
vestment here. Sixteen cents per capita in such a building as 
this is not very much when compared with the average amount 
of money spent by each person in this nation each year for 
candy and chewing gum,—about $2.00. The money so used in 
this country in a year would be enough to erect about three 
such buildings as this every day in the year; the tobacco ex- 
penditures would do as much, and the liquor expenditures about 
four times as much more. In other words, this nation expends 
for liquor and tobacco and candies in a year enough money to 
pay for about eighteen such buildings as this every day in the 
year. On a pleasant summer day the insects in the United 
States eat up values amounting to fifty such buildings as this. 

But to those citizens of the state who are especially interested, 
and particularly to the governing board of this university, the 
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chancellor, the dean, and the staff members who will use this 
building it means very clearly a recognition of work done and 
an opportunity to increase a most useful service to the state. 

I desire to refer to certain phases of development in the field 
of dairying and in the field of education which appeal to me 
with much force at this time. 

First, this building is a recognition of the great importance of 
dairying, one of the leading industries of the country. Praise 
for the dairy cow has been heard in the halls of congress and of 
legislatures. We have been told how she emigrated to the west 
with the early settlers, and how she has furnished milk, butter, 
cheese, meat, leather, glue, hair, and fertilizer; how she has 
lifted mortgages and provided an income when all else failed. 
She even has been called our “‘foster mother.”” But she never 
can receive all the credit that is her due. 

In the United States there were in 1850, 63 million milch cows, 
275 to each 1000 persons, and their average production was 
166% gallons of milk per year. In 1870 there were 9,000,000 
cows, 232 to each 1000 persons, with an average production of 
206 gallons. In 1890 there were 16,500,000 cows, 264 per 1000 
people and their average production was reported as 315 gal- 
lons per year. In 1910 there were about 22,000,000 cows, 220 
per 1000 persons, and their average production was reported as 
362 gallons per year. It will be noticed that the number of 
cows per thousand people has decreased, but this is practically 
offset by the increase of milk production. 

In Nebraska, the development of dairying has been rapid. 
The United States census first reported the number of cows in 
this state for 1860 when there were 5 less than 7000, which was 
241 per 1000 people, and the average yield was 149 gallons. In 
1870, the number had increased to almost 29,000 or over 400 
per cent in 10 years. There were then 235 cows per 1000 people 
and the average rate of production was 165 gallons per year. In 
1890 the cows had increased to 505,000 in number or almost 
1700 per cent in twenty years. There were then 477 milch 
cows per 1000 persons and the average rate of production was 
287 gallons per year. In 1910 there were reported 640,000 
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milch cows, or 537 milch cows per 1000 persons, and their aver- 
age production was reported as about 323 gallons. 

In 1890 Nebraska ranked as the twenty-sixth state in popula- 
tion and twelfth in the number of milch cows. Since then the 
cow population has made relatively the larger progress. 

In 1880 nearly 10,000,000 pounds of butter were made in 
Nebraska, and in 1910 the quantity had increased to practically 
50,000,000 pounds. In 1880 almost all of the butter was made 
on farms, while in the last census year about one-half was made 
in factories. In 1896 a dairy investigator traveling through 
this state called attention to the advanced development of dairy 
farming in the eastern portion of the state, and especially the 
southeastern portion, and he mentioned that exceptional dairy 
districts were found in some of the northwestern counties. At 
that time much farm made butter was finding its way to the 
ladlers or dealers in low grade butter. The development of 
creameries and shipment of cream long distances have produced 
profound changes in the character of dairying in this entire 
section of the country. The number of creameries made a rapid 
increase when this system of butter-making was finding favor 
in this country. From 1880 to 1890 the creameries in Nebraska 
increased from 21 to 58. 

It is worthy of note that the surplus of dairy products avail- 
able for export has been steadily decreasing in recent years. In 
1880 over 39,000,000 pounds of butter were exported. In 1890 
the quantity had fallen to 29,000,000 pounds. In 1892 it 
was reduced to 15,000,000, and in 1913 just before the European 
war it was only 3,500,000 pounds. Cheese exports also have 
fallen off rapidly. In 1881, 147,000,000 pounds were exported; 
in 1891, 82,000,000; in 1901, 40,000,000; and in 1911, 10,000,000. 
In 1910, the exports were only 3,000,000. 

These export figures tend to prove the statement that dairy 
products are more and more favored as a food by the people of 
this country. Particularly they are learning the food value of 
milk and consuming increased quantities. Government experts 
say that about 16 per cent of the ordinary American diet 
consists of dairy products. And these are among the cheapest 
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of our foods from animal sources. For example, | quart of milk 
costing 9 cents contains as much food value as 8 eggs worth 32 
cents, at 48 cents per dozen; or as much as % pound of ham 
worth 21 cents, at the rate of 35 cents per pound; or ? pound of 
beefsteak worth 18 cents, at 24 cents per pound; or 2 pounds 
of chicken worth 50 cents, at the rate of 25 cents per pound. 
And one pound of butter at 45 cents contains as much nourish- 
ment as 14 pounds of potatoes worth 48 cents, if potatoes are 
$2.00 per bushel. One pound of cheddar cheese, worth 30 cents, 
is represented as having food value equivalent to 1.4 pounds of 
ham worth 49 cents, at the rate of 35 cents per pound, or 1.7 
pounds of beefsteak worth 41 cents, at the rate of 24 cents per 
pound. More and more a variety of dairy products is being 
developed to cater to all tastes. Ice cream has become a pop- 
ular year-round article of food. It is estimated that in the 
United States about 200,000,000 gallons of ice cream are con- 
sumed in a year. 

The enormous business developed on account of the sale of 
dairy products may be imagined from the fact that the United 
States census reports the estimated value of the dairy products 
of farms (excluding home consumption) as $656,000,000. This 
item may be made much larger by the addition of the dairy 
products not produced on farms and by attaching retail prices 
such as are paid by the ultimate consumer instead of wholesale 
prices or farm prices as reported by the census. Among the 
many reasons why the dairy industry deserves to be encouraged 
are the facts that it furnishes employment throughout the year 
and it builds up rather than depletes the soil. The fertilizing 
constituents removed from the soil in one ton of timothy hay 
are worth $5.78; in one ton of clover hay, $11.38; in one ton of 
wheat, $9.59; in one ton of oats, $9.97; in one ton of corn fodder 
and ears, $8.76, and in one ton of butter, 64 cents. 

Second, this building stands as a recognition of the develop- 
ment of dairy cows and the improvement of methods of dairy- 
ing. In these respects the dairy industry has been transformed 
in recent years. Records of production have been made and 
broken repeatedly until now the largest record is held by the 
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Holstein cow Duchess Skylark Ormsby with a credit of 1205.09 
pounds of fat; the record for Guernseys is held by Murne Cowan 
with 1098.18 pounds of fat; for Jerseys it is held by Sophie 19th 
of Hood Farm with 999 pounds 2 ounces of fat; and for Ayr- 
shires the honor is held by Lily of Willowmoor with 955.56 
pounds of fat. These figures furnish eloquent testimony as 
to the work of the dairy breed associations which through their 
systems of registry and advanced registry or other recognition 
for superior animals are doing much to bring up the average 
yield in almost every dairy district. 

The great majority of cows are not pure bred and the work 
that is being done in connection with these animals by the 
dairy test associations is worthy of special mention. Mr. Hel- 
mer Rabild of the Federal Dairy Division reports 346 coépera- 
tive cow-testing associations in active operation on June 30, 
1916. These associations are located in 38 different states. 
Their number has increased 64 per cent in the last year. Their 
membership reported nearly 9000 herds having slightly over 
150,000 cows under monthly test. In an Iowa cow-testing as- 
sociation that has been in operation four years, the average 
production of the cows increased from 6483 pounds of milk with 
246 pounds of butter fat to 8648 pounds of milk with 312 pounds 
of butter fat. 

A Michigan association reports for six herds which have been 
under observation continuously for nine years an average gain 
of 685 pounds of milk or 51.8 pounds of fat, the average per- 
centage of fat having increased from 3.91 to 4.29. The average 
profit, which is the more interesting because of large increases in 
cost of grain and roughage, increased from $21.71 to $36.13. 

The advances in dairy methods include such notable changes 
as the introduction of the centrifugal separator, the general use 
of the Babcock milk test, the use of starters in butter making, 
the development of combined churns and workers, the perfec- 
tion of methods of pasteurization, the introduction of the dairy 
score card, the development of the certified milk movement, the 
production of condensed and powdered milk, the use of milking 
machines, and still other improvements more or less familiar to 
dairymen in this state. 
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When discussing improvement of dairy methods, it is neces- 
dary to mention the results that have come from coéperation in 
manufacturing products and in making sales. The greatest prog- 
ress through such organizations has been made in the little 
countries of Denmark and Holland. They have learned that 
it pays to produce good quality, and dairymen have found it to 
their financial advantage to combine and employ expert assist- 
ance to make tests of their products and to advise as to methods. 

In all the developments that have taken place, the dairy de- 
partments of our colleges have been prominent because of their 
wise leadership. They have all worked together and the dairy 
department of this university has taken a prominent place in 
the progress that has been made. I am glad to give credit to 
Professor Frandsen for the excellent work he has rendered not 
only here but in a much larger field. 

In the third place, this building is another evidence that the 
American people recognize the importance of making good pro- 
vision for giving instruction in the fundamental and vital in- 
dustries of our country. The state of mind of the public on 
this question has undergone great change in the last few years. 
People are coming to recognize that agricultural education is a 
question which concerns the general public even more than the 
farming classes. Our population is increasing faster than our 
food production. James J. Hill saw this a few years ago and 
prophesied that the nation would go to bed hungry within 
twenty years if the development of agriculture did not receive 
proper attention. Only three days ago an item of news was 
flashed over the country from Washington to the effect that our 
food supply has not kept pace with our growth in population. 
Records for the last sixteen years, the news item states, show 
that the population has grown about 33 per cent while there 
has been a decline in per capita production in foods constituting 
about 75 per cent of the country’s diet. It is pointed out that 
the output of meats fell from 248.2 pounds for each person in 
1899 to 219.6 in 1915, and milk fell from 95.6 gallons for each 
person in 1899 to 75.5 gallons in 1915. Meat and dairy products, 
which furnish 37 per cent of the food used on the American 
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table, fell from 248.2 pounds for each person in 1899 to 219.6 in 
1915. Cereals, which supply 31 per cent, declined from 43.9 to 
41.2 bushels. 

Principal food products of export have been declining steadily. 
Formerly, large numbers of live cattle were exported. The av- 
erage at the beginning of this century was about 500,000 per 
year. In 1915, less than 6000 were exported. Similar reports 
are made on live sheep and swine. Fresh beef, exported an- 
nually at the beginning of this century at the rate of about 
300,000,000 pounds per year, fell to less than 7,000,000 in 1914. 
As would be expected, there was a considerable increase in 1915. 
Fresh pork was being exported at the rate of about 26,000,000 
pounds seventeen years ago. In 1914, the quantity was less 
than 3,000,000. There was very little increase in 1915. Wheat 
was being exported at the rate of about 90,000,000 bushels per 
year at the beginning of this century. In 1912 the exports had 
fallen to 30,000,000, but they have considerably increased dur- 
ing the years of the war. Corn has fallen from 85,000,000 to 
40,000,000 with a slight increase during the last three years. 
And exports of oats have fallen from about 12,000,000 to 2,000, 
000 bushels per year with considerable increase since the Euro- 
pean war began. Furthermore, our imports show beef and corn 
from Argentina, potatoes from Europe, butter from the South 
Sea islands, and even eggs from China. 

These are some of the reasons why bankers and lawyers and 
other thoughtful people who do not live on farms are coming 
to appreciate the importance of agricultural education. I fear 
the problem is much larger than most of these gentlemen ap- 
preciate. It involves profits from one’s industry. The recent sur- 
veys made by government and state officials in various states have 
shown that a considerable number of farmers are not receiving 
even ordinary day wages for their labor after allowance is made 
for reasonable return on their capital invested. This question, 
together with the question of providing some of the advantages 
of the town to the people in the country, has a most important 
bearing upon the future of our agriculture. Our friends not 
living on the farms who have become alarmed about their future 
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food supply, should give careful consideration to these deeper 
phases of the question, for without proper attention to them the 
difficulties that are now becoming known cannot be remedied. 

This whole matter is closely related to the attitude of the 
public toward the natural resources of the country. These have 
been exploited without regard to posterity and even without 
regard to our own old age. 

The construction of this building is a hopeful sign. When 
the busy and successful people of a great commonwealth resolve 
to put their good money into a building where instruction will 
be given in dairying, it shows a conception of the whole subject 
of our future prosperity that is encouraging and that should be 
made known to the people in all states. 

In New York State, with its great population, the subject of 
food supply has become so serious that state and city commit- 
tees have been investigating, and these committees have united 
in a recommendation that the system of agricultural education 
should be strengthened and expanded. The joint recommenda- 
tions contain these words: 

State agencies for agricultural education and research are a prime 
requisite in this connection. The state should lose no time in extend- 
ing the work already under way at its various agricultural institutions. 
We recommend that these institutions be instructed to submit plans 
and estimates as to what will be required to extend their facilities in 
the way of additional buildings and equipment and the securing of a 
larger staff. 

The report then proceeds to show that in the United States 
we are far behind European countries in respect to these de- 
velopments. It points out that during the last five years Nor- 
way, with a cattle population of 1,100,000, expended $650,000 
for a new veterinary college and equipment. The joint recom- 
mendation states: ‘We believe the time is ripe for this 
state to render all the aid it possibly can and offer all the in- 
ducement it possibly can to people who will engage in farming 
in this state. We believe that no better investment could be 
made on behalf of the people than appropriations by the legis- 
lature along these lines.’’ 
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In the fourth place this building is another proof that the 
dignity of education in the industries is coming to be recognized 
by the American people. Here in the middle west we would 
naturally expect the public to regard education in agriculture as 
highly as equivalent education along any other line, but both 
east and west we still find objectors. They are a remnant of a 
considerable group who looked down upon education in agricul- 
ture fifty years ago and some of whom never could become 
reconciled to this kind of education. It is necessary that the 
dignity of agricultural education be recognized for three reasons: 

First, because it is worthy. 

Second, because unless agricultural education is so recognized 
it will be avoided by the ambitious, talented American boy, 
who is unwilling to cast his lot in a field where he might be 
estopped in his progress. 

And again recognition must be given because of the splendid 
work in investigation and education that has commanded our 
attention during these recent years. I say that education in 
agriculture is as dignified as equivalent education in any other 
subject; for example, the law. To understand the sciences that 
relate to agriculture is to understand God’s laws. Can anyone 
say that this is less dignified or less worthy than to be an expert in 
the knowledge of man’s laws? Is there any reason for saying 
that one who understands the laws that govern the struggles of 
myriads of bacteria in the soil is less worthy than one who under- 
stands the laws that govern the location of line fences or tres- 
pass on top of the soil. 

As to the attitude of the American boy, this was clearly de- 
scribed in a remarkable letter written by the Honorable Charles 
B. Calvert of Maryland in 1852. He was interested in a plan 
to establish an agricultural college and experimental farm. He 
wrote as follows: 


The agricultural community have long felt the want of such in- 
stitutions, and it is to be hoped that the present generation will do 
something to elevate the standing of the profession, by establishing 
colleges and schools, which will enable the sons of agriculturists to ob- 
tain, not only a liberal, but a professional education. The learned 
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professions as they are commonly termed, have engrossed most of 
the talent of all nations. Is it because those professions are more 
honorable in themselves than agriculture? Certainly not. Is it be- 
cause they require more talent, learning and energy? It will not be 
pretended that they do. Then why is it that you find the most tal- 
ented and promising sons of agriculturists, deserting the profession 
of their fathers for some one of these? 

It is because they are endowed by nature with a certain ambitious 
thirst for distinction, which they feel can only be gratified by uniting 
themselves with some one of these professional combinations. What 
is the remedy necessary to remove this incubus which is consuming our 
vitals? Simply, education—for so soon as you give a professional, 
and at the same time a liberal education to the farmer, you at once 
arouse a professional pride to make his own the most honorable of all 
pursuits; and it is only necessary to arouse this pride to enable the 
agricultural community to take the position which their intelligence 
and numbers entitle them to. It cannot be denied that the agricul- 
tural community compose the great conservative power of this country 
—and it is impossible to disguise the fact, that we are daily departing 
from the great principles laid down by the wise men who formed the 
happy government under which we have become a great and powerful 
nation. We see daily combinations formed in large cities to manu- 
facture public opinion in favor of some scheme originated solely for 
the benefit of some selfish individual or political party, without 
any regard to the great interests of the country. If, on the other 
hand, the agriculturists were, as a body, liberally and professionally 
educated, they would take that stand in the political community which 
their numbers and interests entitle them to, and thereby control such 
matters; and I therefore trust that you will see the importance of 
such an establishment in our state, and will give it your active sup- 
port, by obtaining as many and as large subscriptions as possible. 


This letter is a classic, true in its day and just as true at this 
time. 

My argument is that agricultural education needs to be more 
generally recognized as dignified. I know and you know that 
it is dignified, and it makes a favorable comparison with any 
other kind of education; in fact some of our best scholars have 
frankly acknowledged that the whole subject of research in this 
country has received an impetus from the research work done 
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recently in the field of agriculture. One historian records the 
fact that the work of research in a few state universities began 
in their departments of agriculture. From these departments 
the endeavor for scholarly research extended into the depart- 
ments of liberal arts and science. 

Today it is amusing and sometimes sad to read of the struggle 
for recognition made by a few who were first to see the need 
and the worth of education along industrial lines. About 1840, 
according to Dr. Dabney in his ‘‘ Education in the United States”’ 
President Francis Wayland of Brown University became in- 
terested in scientific and technical education. He wrote a book 
on the collegiate system of the United States and argued ear- 
nestly in favor of placing scientific subjects in the college cur- 
riculum. He succeeded in securing a science hall and a museum 
of geology at Brown Univerity, but Francis Wayland was ahead 
of his time. Support was withheld from his scientific courses 
and he was forced to resign in 1855 and the old classical course 
was reestablished. President Wayland had studied the en- 
rollment at New England colleges and found the number of 
students to be decreasing in spite of increases of endowments 
and reduction of tuition. He wrote: 


It would seem from such facts as these that our present system of 
collegiate education is not accomplishing the purposes intended. Our 
colleges are not filled because we do not furnish the education desired 
by the people. die 

We have in this country 120 colleges, 42 theological seminaries, and 
47 law schools, and we have not a single institution designed to fur- 
nish the agriculturist, the manufacturer, the mechanic, or the merchant 
with the education that will prepare him for the profession to which 
his life is to be devoted. 


A monument in memory of President Francis Wayland should 
be erected by us who believe in a magnificent dairy building 
upon the campus of a great university. 

The early educators simply could not understand. One who 
was interested in Greek made an attack upon ‘“‘the butter 
makers across the campus” for holding their subject on a par 
with Greek as a part of university edueation. But in 1896 
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President Walker of the Massachusetts Institute of Technology 
referred to the oldest university of America conferring its degree 
upon those who had never had an hour of either Latin or Greek 
within its walls and even dropping Greek from its list of en- 
trance requirements. He says: 


We get a measure of the enormous advance in educational philosophy 
which has taken place since President Wayland dared to challenge the 
opinion then universally held by the teachers and governors of Ameri- 
can colleges and universities, that the classics were absolutely essentia| 
to liberal culture and that no one could be called well educated with- 
out them. 


Members of Congress also failed to understand the situation. 
In 1859 Mr. Davis argued in Congress against the Morrill land 
grant and he said: 


I have seen the growth of the proposition to do something for the 
agricultural interests of the country and I believe it was always de- 
lusive not to say fraudulent. It needs no aid. The agricultural in- 
terest takes care of itself and is drained to take care of every other 
pursuit in the country. . . . Agriculture needs no teaching by 
Congress. The wide extent of the country, the great variety of its 
soil and climate and products render it impossible that there should 
be anything else than local teaching in relation to agriculture. 


Times have changed. The man who teaches cow test as- 
sociation work and how to conduct egg laying contests is com- 
ing to be looked upon throughout the length and breadth of 
the land with as much respect as the one who teaches arithme- 
tic, physics, or grammar. All these subjects are important, all are 
vital. The American boy now will make no mistake in select- 
ing the one which appeals strongest to his individual interest. 

Fifth. I have said that this building stands as evidence of 
the great growth of the dairy industry and the great development 
of dairy methods, also that it emphasizes the enlightened attitude 
of the people of this state toward education which is directly ap- 
plicable to our chief vocations, and that it is a proof that the dig- 
nity and worth of such education are appreciated. But all this 
represents a look backward. If the building stood for nothing 
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more than what has been mentioned it would be a monument 
to the past. It is that and it is a starting place for the future. 
We dedicate it not to the past but to the future, to a service 
begun now and no one would venture to say how great this 
service will be nor how far it will extend. We are able to fore- 
see only certain further developments along the lines already 
started. Much needs to be done along these line’. The prob- 
lems of feeding need further study, the economy of milk produc- 
tion, the further development and extension of sanitary methods, 
and the instruction of all people as to the wholesomeness and 
relative cheapness of dairy products as food, with the creation of 
new varieties of dairy products—all these problems will receive 
attention in due time and doubtless investigations in this build- 
ing along these lines will attract not only statewide but nation- 
wide and worldwide attention. The job of the discoverer of 
new lands to subdue has been transferred to the scientist. 
There was a time when our nation could increase its production 
in any line by finding new lands that could be adapted to the 
purpose desired. We now have reached the time when if we 
would increase our production we must appeal to the scientist 
to show us how it can be done; to show how one acre may take 
the place of two, or one cow may serve’ as well as two. 

But the scientists engaged here are likely to find themselves 
working upon problems that today are utterly unthinkable. 
We must not assume that we have reached the limit of the field 
of knowledge. Surprises are in store for us now the same as 
they were in store for us thirty or forty years ago. Who then 
could have had imagination enough to foretell the developments 
which we have witnessed, and these are no more remarkable in 
the field of engineering than in the field of agriculture. Forty 
years ago a thoughtful business man remarked to some friends 
that the time would come when street cars would be driven by 
electricity. His prophecy was received with laughter. Can you 
imagine the surprise of the young Dutchman who first made a 
lens and through it saw forms of life which no one knew existed? 
Steadily our scientists are opening up new worlds. We cannot 
think that the last word has been said in the development of 
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dairy science. Experiments being conducted at the Wisconsin 
experiment station suggest a wonderful development in dairy- 
ing. Two scientists have been studying the differences between 
milk fat and other kinds of fat. They have carried a little 
farther some studies that to a layman seem quite mysterious. 
It may be that their work will mark another epoch in dairying, 
but it is useless to attempt to foretell the future. 

The greatest need of our world today is big men with big 
ideas. This need is felt in every field. Here you have laid a 
broad and firm foundation for the development of such men in 
the field of dairying. Such men and others similarly trained in 
other fields will control the future of our country. They will 
stand a little higher and see a little farther than their fellowmen. 
Like the pilot who stands on the highest point of the ship with 
his head just above the fog which blinds the people on the decks 
below and who is able to see clearly the course that should be 
followed, so these trained men located in this building and their 
students located in all parts of the state will be the leaders in 
attacking new problems and overcoming new difficulties and 
thus will help the people of Nebraska to maintain and further 
advance their high standing at home and the high standing of 
their state among her sister states. 

To such high purposes this building is solemnly and reverently 
dedicated. 

















A PRELIMINARY REPORT ON A SERIES OF COOPERA- 
TIVE BACTERIAL ANALYSES OF MILK! 


R. 8S. BREED 


Geneva, New York 
AND 


W. A. STOCKING 
Ithaca, New York 


[Analytical work done by A. M. Besemer, H. M. Pickerell, T. J. McInerney, 
and G. C. Supplee of the New York State College of Agriculture at Tthaca; and 
R. 8. Breed, J. D. Brew, H. J. Conn, W. D. Dotterrer, and G. L. A. Ruehle of the 
New York Agricultural Experiment Station.] 


Some of you will remember the report which Prof. H. W. 
Conn gave of the results of the extensive series of analyses 
which had been carried out in New York City in 1914-15 under 
his direction. Lest you have forgotten let me read you the 
conclusions? which he reached after the first series of analyses 
had been completed. 


“1. Under the ordinary conditions of laboratory analyses, results of 
different laboratories in analyzing two differgnt samples from the same 
bottle of milk cannot be relied upon as giving any close approximation 
to accuracy. 

“2. Single analyses of milk samples cannot be relied upon. Not 
only is every laboratory liable to make some unrecognized slip in 
technique, so as to give a single widcly divergent result, but even 
where there are no palpable errors, individual results occasionally 
diverge noticeably from the general average. Hence, no milk analysis 
should be reported upon except as the average of two or more tests. 
If four or five analyses are made, the results may be regarded as mod- 


! Paper read before the Laboratory Section of the American Public Health 
Association at Cincinnati, October 24, 1916. 

*H. W. Conn, Standards for determining the purity of milk, U. 8S. Public 
Health Service, Reprint 295 from Public Health Reports, August 13,1915. 48 pp., 
1915. 
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erately accurate; but under ordinary conditions of laboratory work, 
discrepancies are so great that reliance should not be placed upon a 
single plate count.” (p. 17.) 


After further series of analyses had been carried out in an 
effort to improve matters by standardization of the plating 
technique, he wrote the following cryptic sentence as his final 
conclusion. 


“11. In spite of all these irregularities the results with duplicate 
samples in the four laboratories have been found, within certain some- 
what wide limits, fairly accurate.” (p. 45.) (Italics by authors of this 


paper.) 


In view of the fact that all of our New York State market 
milk, both that for New York City and that for the rest of the 
state, is now graded on the basis of requirements in which agar 
plate counts made by the standard method figure very con- 
spicuously, the results of this series of analyses was very dis- 
concerting to our milk producers and dealers, to say the least. 
Moreover, the accuracy and value of many extensive research 
investigations were called into question at once. 

The situation seemed to call for immediate action by those 
of us who were entrusted with the responsibility of investigating 
matters of importance to the dairy interests of the state. While 
we were at the American Public Health Association meeting in 
Rochester last fall, plans were drawn up for carrying out the 
present series of coéperative analyses. For evident reasons it 
is impossible to hurry such work if it is to be done with the 
care necessary to produce results of value so that the present 
report is only preliminary. The results secured, however, are 
of such general importance that we feel justified in presenting 
them. 

PLAN OF WORK 


The first work done was to carry out a series of analyses to 
determine whether the results secured in our laboratories by 
university men who were trained in research methods were as 
irregular as those secured in the commercial and control lab- 
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oratories who had joined efforts in New York City. To this 
end, four sets of samples of five each were analyzed by seven 
men, four working in the Ithaca laboratory (one of these a 
Geneva man working at the time at Ithaca) and three at Geneva. 
The samples were sent alternately from Geneva and Ithaca, 
train connections being such that the samples’ were ready for 
analysis within two or three hours after they were prepared. 
Each man was told to use such technique as he felt would give 
accurate results. 

The summary in Table 1 will show the most important re- 
sults secured. 


COMMENTS 
Plate counts 


Technique. It is interesting to note that not one of the an- 
alysts was willing to use the incubation temperatures recom- 
mended by the Committee on Standard Methods (two days at 
37°C.) All used prolonged incubation at two or more different 
temperatures. Four used a plain agar similar in composition to 
standard agar; the others used agars containing lactose or lactose 
and dextrose. One used a whey agar. In some cases the re- 
action of the media was adjusted, in other cases, it was not 
adjusted. Some clarified with egg or egg albumen. Others did 
not clarify. Four used pipettes with a single graduation mark, 
the others used pipettes with two graduation marks. There 
were many other variations in the details of making dilution, 
etc. All used three different dilutions and not one was willing 
to make fewer than triplicate plates from each. All microscopic 
counts were made in duplicate. 

Table 2 has been drawn up in order to compare the variations 
in counts found in this series with those found in an equal num- 
ber of the analyses made in New York City, the latter being 
selected in a random way from similar counts given in the sec- 
ond table of Professor Conn’s report. Bold faced type has been 
used to indicate the counts which show the greater variation. 


* Loc. cit. 








R. 8. BREED AND W. A. STOCKING 











‘AoyM 989049 WIOIy BLI9}08q 
-Pl0W 91308] por-Buo] jo oinyno & 











qv4 payemmoour AplAvey y]TU ysoly 90'T 00008 ‘66 000‘061‘e6 2000‘09¢‘TS Il 
“STSNplArpul 
OOF 93 OT wor Zuturezu09 ¥B119} 
-o8q jo sdnoiZ snoisunyy «= ‘snoy 

WE AOJ Poo] “FTA yoxIVu vovyry Ll 000'TZ2 000‘F6 000‘98z or 
‘sinoy 

VE 10 Pool “AT ZoRIVU Vovys] Ly 000‘Ese 00+ ‘08 00626 6 
‘sinoy 

YE JOj POO] “AU soysvU! ovgsy OF 009°202 oos‘TS 009 ‘08 8 
“‘s1noy 

YE 10} PSO] “A ZoxseUr sovys] i 002* 102 008‘9F oe Zl ZL 
‘sinoy 

HE 10} POO] “AYU joyLeU! vovgzy 0F 000°S81 00+ ‘9% 003‘88 9 
“sInoYy [¢ 10} “yf 

009 48 yday = yjrur UOI}eys BAUeT) ce 000°9FI o0e' TF OOl ‘zt ¥ 
“SINOY GE 105 “Y 

008 38 ydoy “AIIUT TOIWe}S BADUD:) bi 026'L oe0'¢ 000°9 ¢ puve 

“‘snoy {Z 105 ‘J 

08 38 dey «ITU BOI;e}s BAU) Ly 00126 002‘61 009‘OT Zz 
“‘sINoY CT 10j “y 

008 98 Woy =“ H[1UI WOI}B}s BAOUOZ) 82 000'Z¢ 00L'‘8T 002 ‘OI I 

ancao spenptatpuy sdnoip 
SZLON a7 INQNO9 3Lvl4 BVOV ‘ON @unve 
ZoOvugav IN10)9 J1dO0 WONDIK 

















anoudnp ur pasvows ‘aypoud14j ur pajyojg = “uossad puores v fq payunoras 


supawms pun saznid tsjad py” “poyjzaw 21d0980191m 49041p ay) Aq appm os7pp spunoy = *877N 894 97D.4NIID yao BY} 9a10 prnom sybnoYy} 


ay sp anbiuyoa) yone oen 0) pamozjp bursq uvw yove ‘poyjzaw a7njd svbv fq epow syunop 
wow usase fig pazhpoun sajdwve Ayuany ‘gi6] ‘vaaues-p}9UL09 


' @TGVL 


"(Daouas) 70 9044) ‘DIDYI] 10 snof) 
‘saehpoun yt sarzosedgoo fo sorsee jes oy) fo Ravmwng 





BACTERIAL ANALYSES OF MILK 


“‘pesn uorynyIp 4ve18 oo; ft 
"8938/d papmos010AQ | 
"]]9% M018 4OU pIp WIsIUBZIO osnBdeq IB[NZoI111 puv MO] SyUNOD , 








“S[BNPIAIpU OT UBY} 10818] 
sdnoiZ Ausyy 9 “yu Joyrvul Boyt] 
“S[ENPIAIpul Og 0} OT sdnoiZ 
SNOIOUINAY “ATU yoyxIVur vovyyy] 

“YIU yoyIVU voey}] opvs3-y3IyT 
*1900003d9138 UIBYyd-ZuU0] JO 
sdumjo e818] po1ezyeog «= ‘sunoY 
#Z 10} pooy “HIM yoxIVUT BOBYIT 
*sUTBYD 8N99000;daI48 MOq “sINOY 
WZ OJ p9] “HIM YoxIvU BOvYI] 
‘PIP 
-Ind sajdures sul0g ‘“IpIoe 81,08] 
"q08q YIM AljeulIOU Zutinos ¥I[IWV 
"190000}da148 UTeYyo-Bu0] 
JO SOsSBUI Burure}UOD YIU oxIVyyY 
*9Z18 881] AI9A JO 19909010 
“tar jo sdnoiZ poisqyyvog «= “‘sunoy 
H% 10} “ole 38 yoy AIT Yysory 
“sN|]I0Bq WOTOO 
q}14 pozepnoour AjtAvoy y]IUI Ysa 





Is 
ve 
0'¢ 


9°8T 


Ll 


£°SZ 


0'F 


ae | 





00066 ‘92 
000‘206‘8z 
OS Fe 
006 ‘E82 


00¢‘T6e 


000000‘089‘2 


000002 ‘0ST 


000‘9T8‘Z9T 


000‘0S¢‘29 





000 ‘sez ‘¢ 
000‘26e'8 
026°TT 
009‘Z1 


eT ‘69 


000‘000‘TE¢‘T 


000‘086‘S 


000‘002 ‘0% 


000‘006 ‘6% 





000‘F49‘¢ 

000‘FS2‘TI 
toes‘T 

002 Sz 


002021 


4000'000‘786‘T 
000‘298°6 
000‘060‘SeT 


000°009'Z 





02 


61 


81 


LI 


91 


ST 


v1 


eI 


A 











24 R. 8S. BREED AND W. A. STOCKING 


The whey agar counts made by one of the Cornell men in the 
Cornell-Geneva series have been disregarded as they were mark- 
edly irregular. 

In tabulating the results of the Cornell-Geneva counts it was 
found that a few large errors had been made simply through 
carelessness in arithmetic. These have been corrected in the 
figures given. The New York City figures are just as reported 


TABLE 2 


Mazimum and minimum plate counts obtained in the Cornell-Geneva series compared 
with similar counts selected from the New York City series 











CORN ELI-GENEVA COUNTS NSW YORE CITY COUNTS 

Sere? | Minimum | Maximum | No of | Sample | Minimum | Maximum analy: 
1 2,300 14,550 15 35P 1,200 9,500 7 
2 6,300 16,000 16 24P 500 15,200 8 
3 and 5 4,100 7,650 22 5C 1,200 6,700 7 
4 28,000 87,200 6 40R 14,000 150,000 7 
5 24,000 120,000 | 10 49R 24,000 126,000 | 8 
7 26,500 122,600 10 39R 30,000 250,000 8 
8 15,600 44,500 10 42R 6,000 200,000 7 
9 90,000 150,000 10 56R 11,000 260,000 | 12 
10 137,000 427,000 10 48R 52,000 | 1,470,000 8 

11-15 |Omitted a/s these werejnotrandjom samiples. 

16 69,000 | 1,490,000%} 11 600P 72,800 | 3,200,000 11 
17 6,800 38,700 ll 45C 11,800 22,400 6 
18 700 5,000 11 25P 300 4,200 8 
19 7,630,000 | 18,470,000 ll 7008S | 2,200,000 | 165,000,000 7 
20 1,410,000 | 9,550,000 Il 650R 700,000 | 40,000,000 | 11 


























* Plates apparently contaminated. Next highest count 202,000. 
Bold faced type is used in each case to indicate which pair of counts shows the 
widest variation. 


to Professor Conn and show evident arithmetical errors. On the 
other hand it should be noted that the Cornell-Geneva counts 
were made with very diverse technique while the New York 
City counts were all made by the standard method. In any 
individual case there were almost twice as many counts made 
in the Cornell-Geneva series from which to select these maxi- 
mum and minimum counts. 
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If we use the limits of 10,000, 60,000, 200,000, and 1,500,000, 
the counts used in our New York State grading system, then 
there would have been nine cases of inconsistence in the grades 
given in the Cornell-Geneva series. None of these inconsist- 
encies would have caused a raising or lowering of the classifi- 
cation of the milk by more than one grade. There would have 
been nine inconsistencies of grade in the New York City counts, 
five of these being enough to raise or lower the grade by two 
classes. A study of the three instances where the variation was 
greater in the Cornell-Geneva series (Nos. 1, 17, 18) shows 
that this was due, not so much to a poor showing by the Cornell- 
Geneva men as because of the fact that the New York City 
laboratories made an especially good showing on the corre- 
sponding samples. In the one case where the research men made 
a poor showing because of a set of apparently contaminated 
plates (No. 16), the showing in the corresponding sample was, 
by chance, more than twice as bad for the New York City 
laboratories. 

It would appear from this that research men using their own 
technique may be depended upon to secure very much more 
consistent counts than laboratory assistants in commercial and 
control laboratories, working rapidly and using standard methods. 
However, even the results secured by the research men cannot 
be regarded as ideal. 

The maximum count in the Cornell-Geneva series was re- 
ported by Cornell men 12 times; by Geneva men 7 times. 
The minimum count was reported by Cornell men but once, 
by Geneva men 18 times. Among the possible explanations 
of the lower counts secured by the Geneva men is the fact 
that the Cornell men all used sugar agars while the Geneva 
men used plain agars; also the fact that the two laboratories 
use different forms of 1 cc. pipettes. A similar but not so 
pronounced effect occured in the second series of analyses 
where all analysts used the same lot of agar. In a third 
series of 21 analyses of market milk and cream samples (not 
reported upon here) made by two men, one from Geneva 
and one from Cornell where both used the same lot of agar but 
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different pipettes as before, the Cornell man secured the higher 
count 15 times, the Geneva man 5 times, while one count was 
identical. Further tests are being planned in order to locate 
the cause of this elusive discrepancy. It is the more interesting 
because it is exactly similar to conditions noted by Professor 
Conn. 

Microscopic counts 


Technique. Only three of the men who made the microscopic 
counts can be regarded as experienced men so far as this tech- 
nique is concerned, a fact which must be kept in mind in study- 
ing the results. Difficulties were met with in defining clumps 
and individuals and no perfect system was devised. Some men 
used the whole field of the microscope as a counting area while 
others used the much more satisfactory areas secured by the 
use of the special ocular micrometers described in Technical 
Bulletin 49.‘ 

Forty-eight out of seventy-one of these maximum and mini- 
mum counts were reported by the four inexperienced men. As 
would be expected from the mathematical relations involved, 
the counts of individual bacteria show greater variation than 
the counts of groups of bacteria. 

The average clump or group of bacteria contained from 1.4 
to 7.7 individuals in the market milks, except in two instances 
where the presence of masses of long chain streptococci brought 
the average up to 18.6 and 25.3 respectively. The largest 
groups seen were masses of micrococci (presumably udder mi- 
crococci) which were found in sample No. 13. This was a high 
grade milk which had been incubated at 37°C for twenty-four 
hours, thus favoring the growth of udder forms. The masses were 
really compact colonies containing thousands of individuals. 


Comparison between plate and microscopic counts 


If the plate and microscopic counts are compared (see table 
1), it at once becomes evident that the plate count does not 


* Robert 8. Breed and James D. Brew. Counting bacteria by means of the 
microscope. N. Y. Agr. Exp. Sta., Tech. Bul. 49, 31 pp., 1916. 
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compare exactly with either of the two counts made with the 
microscope. It corresponds more closely with the count of 
clumps of bacteria than with the count of individuals, but the 
comparison is not an exact one, chiefly because in the making 
of plates, the clumps of bacteria are broken up to a certain 
amount by the shaking and diluting of the sample. If the 
individual bacteria could be completely disasspciated by this 
process and all grew into colonies the plate count would cor- 
respond to the count of individuals. With conditions as they 
are, the plate count is, under ordinary conditions, a count usu- 
ally larger than the group count and much less than the count of 
individuals. However, the matter is complicated by the pres- 
ence of bacteria which do not grow on plates, dead bacteria, 
and occasionally other things which frequently change this 
relationship. 

In six instances, the plate count was less than the group 
count. In one of these (12), the difference was so slight as to 
be neglible; in another (11), the reason for it was clearly be- 
cause of the presence of living bacteria incapable of growth on 
agar. The other four instances were of low count milks (1, 2, 
8, and 18) where there may have been udder bacteria not ca- 
pable of growth or dead bacteria killed by the cooling of the 
milk. 

An examination of the maximum and minimum counts shows 
that less extreme variations were found in the series of plate 
counts made by the Cornell-Geneva men (table 2) than in 
any of the other 3 series. Also that the amount of variation 
found in the group counts (table 3) was approximately the 
same as that found in the series of plate counts made in New 
York City (table 2), while the amount of variation in the counts 
of individuals (table 3) is relatively enormous. 

A superficial judgment would incline to the view that this 
fact shows the inferiority of counts made by the microscopic 
method. But there is more to the matter than appears on the 
surface. As a result of our studies, we are convinced that, with 
carefully standardized technique and well trained men, the 
amount of variation found in plate counts and in group counts 
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by the microstopic method would be approximately the same, 
though further studies are necessary before this fact can be 
regarded as established. The greater variations in counts 
found where counts of individuals are made, are due, not so 
much to faulty technique or inexperience of the analysts, as to 
the fact that these counts give a faithful picture of the real condi- 
tions. In other words, the greater regularity of the plate and 
TABLE 3 


Mazimum and minimum group and individual counts obtained in the first Cornell- 
Geneva series of analyses. 


























COUNT OF GROUPS COUNT OF INDIVIDUALS aN 

No. 

a ~ an Minimum Maximum Minimum Maximum ——— 
1 5,000 35,000 6,000 123,000 | ll 
2 2,700 57,000 2,700 306,000 | 11 
3 and 5 |Less than 3,000 21,000} Less than 3,000 114,000 | 17 
4 1,800 120,000 3,600 528,000 ll 
6 9,000 1,090,000 21,000 5,567,000 | 10 
7 9,000 93,100 96,000 316,000 | 10 
8 4,500 190,000 4,500 721,000 | 10 
9 18,200 180,000 61,000 950,000 | 10 
10 29,500 184,500 129,000 1,362,000 | 10 
ll 74,500,000 126,044,000 74,560,000 126,044,000 | 14 
12 32,500,000 88,200,000 44,820,000 120,600,000 | 14 
13 14,850,000 68,819, 109,140,000 297,210,000 | 14 
is 2,983,000 138,127,000 61,500,000 302,694,000 | 14 
15 667,200,000 2,675,000,000 1,302,000,000 | 5,350,000,000 | 14 
16 9,000 131,250 63,000 900,000 | 14 
17 3,000 33,000} Less than 5,000 1,100,000 | 14 
18 {Less than 5,000 60,000} Less than 5,000 141,000 | 14 
19 1,120,000 23,750,000 6,300,000 86,487,000 | 14 
20 1,625,000 13,435,000 13,700,000 55,080,000 | 14 





Bold faced type used to show the counts which had the greater variation. 


group-counts is in reality due to their being counts of groups 
of bacteria, while the irregularity of the counts of individuals 
is due to irregularities in the numbers of individuals in the 
clumps. In order to overcome the variations caused in this 
way, it would be necessary to examine a much larger amount 
of milk than is ordinarily examined when making counts by 
the microscopic method. 
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SECOND SERIES OF ANALYSES 


Because of the consistent counts obtained on sample 12 (con- 
taining the colon bacillus), as well as similar results secured at 
other times, it was decided to carry out a second series of analy- 
ses on samples of milk containing the colon organism, trying at 
the same time to eliminate all probable sources of errors in 
count. The colon organism was chosen because it tends’ to 
grow singly or in pairs, is always found evenly distributed 
throughout a sample of milk, and grows well on all media at all 
ordinary incubation temperatures. 

In order to have a series of checks and counter checks on 
the accuracy of the counts, it was decided to use but three lots 
of milk, analysing each in triplicate. These were prepared by 
inoculating one liter of a high grade milk with 2.5 cc., 5 cc. and 
10 cc. quantities, respectively, of a skim milk culture of the 
colon bacillus. Thus the counts obtained from the samples 
were expected to show the ratio 1:2:4. 

The samples were prepared at Geneva and the results showed 
that they were suitable for the purposes for which they were 
designed. In one respect they were not as perfect as those 
used for No. 12 in the earlier series, as it was found that masses 
of the organisms had formed in a thin film of cream which rose 
to the surface of the skim milk culture used for inoculation, so 
that occasional masses of bacteria appeared in the final samples 
which contained 10 to 30 or even more individuals. 

Counts were made from these samples by the plate method, 
by the dilution method, and group and individual counts by 
the microscopic method. In making counts by the dilution 
method, 1 cc. quantities of suitable dilutions were added to 
sterile milk tubes in triplicate. These were then incubated for 
three days at 37°C. and then examined for growth. As these 
counts were made by one person only they cannot be regarded 
as having equal value with the other counts. 

The results are summarized in table 4. 
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COMMENTS 
Plate count 


The most noticeable feature of the plate counts was their 
great regularity. The two highest and two lowest counts are 
given for each sample in table 5. 


TABLE 4 


Summary of second series of codperative milk analyses. Cornell-Geneva, 1916. 
Ten samples analysed by siz men (three at Ithaca, three at Geneva). Agar plate- 
technique standardized. One lot of agar used by all. (1 per cent Difco-peptone, 
1 per cent lactose. 0.5 per cent Liebigs beef extract, 1.5 per cent agar). Microscopic 
counts as before. All petri plates and smears recounted by a second person. 
Dilution counts made by one man at Geneva. Plated in triplicate, smeared in 

















duplicate 
SAMPLE | AGAR PLATE ew See a DILUTION NOTES 
NO. COUNTS SIZE COUNT 
Groups Individuals | croup 
1 390 3,000* 4,000* | 1.3 | Lessthan | Fresh milk drawn 
100 into a sterile pail. 
24 397,000 | 262,000 476,000 1.8 | About One liter from Sam- 
300,000 ple 1 to which 2.5 
cc. of a skim milk 
culture of the 
colon bacillus 
had been added. 

5-7 639,000 | 513,000 809,000 1.6 | Lessthan | As above 5 ce. 
600,000 colon culture 

added. 

8-10 | 1,381,000 | 995,000 1,570,000 1.6 | Between As above 10 ce. 
one and colon culture 
two mil- added. 
lion. 























* Counts made by inexperienced men were omitted in computing these aver- 
ages. 

Theoretical ratio, 1: 2: 4. 

Actual ratios: Plate-count, 1: 1.61: 3.48; group-count, 1: 1.96: 3.80; individual- 


count, 1: 1.70: 3.30; dilution count, 1: 2: 4+. 


Troublesome spreaders were practically absent from the agar 
plates and they were in excellent shape for counting at the end 
of three days incubation. All counts were made from plates 
having more than 30 and less than 300 colonies per plate. 
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There were no cases where the recount of plates by a second 
person showed any marked discrepancies. 


Microscopic counts 
The microscopic counts were less regular than the plate counts. 
The effect of experience in counting by this method was very 
noticeable, 13 out of the 32 extreme counts noted in table 5 
having been reported by the only man in the group who had 
not participated in the previous series of analyses. It was very 
clear also that the inexperienced men mistook objects for bac- 


TABLE 5 
Mazimum and minimum counts obtained in the second Cornell-Geneva series 














PLATE COUNT MICROSCOPIC COUNT 
SAMPLE ae TOTAL 
NO. a Groups Individuals p.m 
Minimum Maximum Minimum Maximum 
1 190 1,000 000 283,000 000 447,000} 12 


220 570 000 298,000 000 380,000 


24 299,000 | 420,000; 45,000 500,000; 97,000 | 1,841,000) 36 
301,000} 405,000; 97,000 458,000 | 131,000 | 1,748,000 


5-7 453,000; 790,000; 72,000 774,000 | 198,000 | 1,641,000) 36 
453,000 | 767,000} 186,000 765,000 | 308,000 | 1,116,000) 


8-10 | 1,126,000 | 1,740,000 | 434,000 | 1,623,000 | 656,000 2,658,000 36 
1,140,000 | 1,636,000 | 570,000 | 1,477,000} 745,000 | 2,586,000 


























teria which were not bacteria in counting sample 1. This was 
in reality a high grade milk containing very few bacteria as 
shown by the plate counts, the dilution counts, and by the micro- 
sopic counts made by the experienced men. In some cases the in- 
experienced men found more bacteria in this milk, which was 
used as the base for the preparation of samples 2 to 4, than they 
did after the colon bacilli had been added to it. The most 
probable explanation is that the inexperienced men mistook 
stained particles for bacteria and counted them in sample 1. 
In samples 2 to 4, where unmistakable bacteria were present 
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in nearly every field of the microscope they disregarded these 
stained particles and in some instances clearly overlooked the 
bacteria. In other cases they found large masses of bacteria 
none of which were reported by the experienced men. All of 
these effects are chargeable to inexperience rather than to care- 
lessness and were apparently little greater than similar effects 
noted where inexperienced men are set at the task of counting 
agar plates. 

The amount of this effect produced by the inexperience of the 
men may be roughly gauged by comparing the maximum and 
minimum counts in table 6 with those in table 5. 


TABLE 6 


Mazimum and minimum microsopic counts obtained by the experienced men in the 
second Cornell-Geneva series 




















GROUPS INDIVIDUALS 
SAMPLE NO. a 
Minimum Maximum Minimum Maximum 
1 000 12,000 000 18,000 6 
000 3,000 000 3,000 
24 165,000 306,000 258,000 585,000 18 
189,000 315,000 333,000 552,000 
5-7 348,000 765,000 647,000 1,641,000 18 
417,000 627,000 762,000 1,116,000 
8-10 740,000 1,623,000 1,506,000 2,658,000 18 
703,000 1,477,000 1,428,000 2,586,000 




















The largest of these variations were evidently caused by dif- 
ferences in counting rather than in differences in smears as 
some of the widest of them occurred in the recounts of the same 
smears by different persons. 


Dilution counts 


As was to be expected, the dilution counts gave results which 
corresponded in a general way with those obtained by the other 
methods. 
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Comparison of plate and microscopic counts 


It is only when the plate and microscopic counts are compared 
that the most important conclusions can be drawn. When the 
final averages were computed it was found that these counts 
met all of the checks and counter checks which had been placed 
upon them, in a remarkable way. Samples 2 to 4 gave average 
plate and microscopic counts slightly less than one-half of those 
from samples 5 to 7 and likewise slightly less than one-fourth of 
those from samples 8 to 10. Samples 5 to 7 gave plate and mi- 
croscopic counts slightly less than one-half of those from samples 
8 to 10 (see table 4.) The group count met this check the most 
perfectly of any of the three counts, while the plate counts and 
individual counts met it about equally well. For some reason 
which is not evident, the counts made on samples 2 to 4 were 
proportionately the largest in all cases. The average plate 
counts were always in excess of the group counts and less than 
the individual counts, as would be the case if the conditions 
were as postulated; namely a milk containing living organisms, 
with but small groups and all of the organisms capable of growth 
on the agar at the incubation temperature used. 

In view of these facts, it can scarcely be doubted that we have 
here for the first time, adequate proof that the mechanical 
perfection of both the plate method and the microscopic method 
is sufficient to produce reasonably accurate results in the hands 
of experienced men, provided the nature and the distribution 
of the bacteria in the samples of milk is such that accurate 
counting is possible. 

CONCLUSIONS 


1. Research men, using technique which differs much in de- 
tails, may be depended upon to secure much more consistent 
agar plate counts from ordinary samples of market milk than 
laboratory assistants working rapidly and using the routine 
methods of analysis recommended for the purpose. 

2. Inexperienced workers are apt to make gross errors in 
count when using the direct microscopic method as a means of 
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making exact counts. Experienced workers however secure re- 
sults which compare favorably with those secured by workers 
who have had experience with the plating technique. 

3. The labor and time necessary in order to make relatively 
accurate counts by either method is much greater than that 
ordinarily employed in making counts in laboratories where 
large numbers of routine analyses are made. 

4. In making comparative counts with the plate and micro- 
scopic methods, the agar plate counts will normally be larger 
than the counts of groups of bacteria by the microscopic method 
and smaller than the count of individual bacteria; but many 
things may change this relationship in individual cases. Among 
these things are inaccuracies in the counts due to exceptionally 
irregular distribution, the presence of dead bacteria or of living 
bacteria incapable of growth on the agar used. 

5. Where a milk contains nothing but living bacteria oc- 
curring singly, (or at least with only a relatively small number 
of groups containing two or more individuals) all of which are 
capable of growth on the agar used, very consistent counts can 
be made by either method from duplicate samples by the same 
or by different persons. In such cases the relation between the 
counts is such as to leave little doubt but that the figures ob- 
tained are remarkably accurate counts of the number of groups 
of bacteria in the case of both the microscopic and plate method; 
or of the number of bacteria present in the case of the micro- 
scopic method. 








REPORT OF COMMITTEE ON RELATIONS TO BREED 
ASSOCIATIONS 


Since our last report official testing has continued to grow at 
a constantly increasing rate. The problem of handling it in 
the future is a serious one for the agricultural colleges. The 
committee is pleased to report a marked improvement in the 
methods of conducting of official tests as a result of the efforts 
of this committee and this association to standardize official test- 
ing and to stimulate those responsible for its administration in 
the several states to more carefully supervise and safeguard the 
work. 

Apparently most of the states, especially where a considerable 
amount of testing is done, on the whole, have the situation 
well in hand. In a few states, from the information at hand, 
the present management of official testing reflects no credit on 
the man and institution responsible, and certainly does not add 
to the professional standing of teachers and investigators in 
agricultural lines. 

The practical man will not have much respect for an institu- 
tion that tests his cows three days, then allows him to select 
and report the two best days, or if he is allowed to milk cows on 
two sides of a barn at the same time, or if the tester has the 
milker take samples. Authenticating the records of a cow test 
association when the college has no control whatever of the 
tester may please the breeder concerned but certainly does not 
increase the prestige of the college or experimental station. All 
these practices and some others have come to the attention of 
members of the committee. 

In May, 1916, the chairman of the committee sent a ques- 
tionnaire to the superintendent of official testing in each state 
asking: 

1. If the rules for the supervision of official testing as adopted 
by the Dairy Instructors’ Association are followed. 

35 
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2. If the recommendations of the association regarding the 
number of cows a tester is allowed to test at a time is followed. 

3. If records of cow test associations are authenticated. 

The replies showed that the rules for the supervision of tests 
as adopted by the association are followed in detail by nineteen 
states including most of those where the largest amount of test- 
ing is done. Four others follow the rules with the exception 
that the composite sample is omitted and five others follow the 
Breed Association rules concerning preliminary milkings. Nine 
states follow the rules of the breed associations without regard 
to the recommendations of the Dairy Instructors’ Association. 

Concerning the authentication of cow test association records 
no uniform practice as yet exists. The majority of the states 
are doing more or less of it although the testers are generally 
appointed by the Agricultural College. It should be said, how- 
ever, that most of the states doing a large amount of official 
testing; namely, New York, Illinois, Wisconsin, Michigan, Penn- 
sylvania, Massachusetts, and Indiana, do not authenticate 
such records. 

The replies to the third inquiry show that in most states the 
number of cows the tester is allowed to test is limited to that 
recommended by the association, or to a number substantially 
the same. In some cases the number allowed seems entirely 
too high. A report has come to the committee that in one state 
a tester has been allowed to test as many as fifty cows in one 
day. 

The following recommendations were made by the committee 
and received the approval of the association: 

1. That the person in charge of official testing within a state 
be termed “‘Superintendent of Official Testing” and the rep- 
resentative of this official who does the testing be termed the 
“Supervisor” and ask the breed associations to adopt these 
terms. 

2. That the secretary of this association be authorized with 
the assistance of the chairman of this committee to prepare 
forthwith a report giving all resolutions and reports on official 
testing adopted by this association, and further that this mate- 
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rial be published in pamphlet or mimeograph form at the expense 
of the association and distributed to all colleges and experiment 
stations. 

3. We ask those dairy breed associations which have not al- 
ready done so to recognize the rules for official testing as adopted 
by this association and to include them in their publications. 

4. With reference to authenticating records of cow test as- 
sociations: 

It is the sentiment of this body that records supervised by cow 
testing association employees should not be authenticated unless the 
supervisor be selected and employed by the Superintendent of Official 
Testing in that state, and that the work be done in strict accordance 
with the rules adopted by the Official Dairy Instructors’ Association 
for the conduct of official tests, and further that even in states where 
cow testing association records are authenticated under these condi- 
tions the practice should be discontinued as promptly as more satis- 
factory arrangements can be made. 


This committee further recommends that no person be al- 
lowed to act as supervisor in official test work who is not at the 
time in the employ of, and receiving his directions and compen: 
sation from the superintendent of official testing for that state. 

5. We ask that the different breed associations recognize only 
one superintendent of official testing in each state. 

Committee, 
H. H. Wine, Cornell, 
E. G. Woopwarp; Neb., 
R. T. Harris, Wis., 
G. 8. Butxuzy, Pa., 
H. E. Van Norman, Calif., 
C. H. Ecxuizs, Mo., Chairman. 





SPECIFICATIONS AND DIRECTIONS FOR TESTING 
MILK AND CREAM FOR BUTTERFAT 


O. F. HUNZIKER 


Chairman Committee on Official Methods of Testing Milk and Cream for Butterfat 
Official Dairy Instructors’ Association, 1916 


I. APPARATUS AND CHEMICALS 


Milk test botile-——8 per cent 18 gram milk test bottle, graduated 
to 0.1 percent. Graduation. The total per cent graduation 
shall be 8. The graduated portion of the neck shall have a 
length of not less than 63.5 mm. (23 inches). The graduation 
shall represent whole per cent, five-tenths per cent and tenths 
per cent. The tenths per cent graduations shall not be less 
than 3 mm. in length; the five-tenths per cent graduations shall 
be 1 mm. longer than the tenths per cent graduations, project- 
ing 1 mm. to the left; the whole per cent graduation shall extend 
at least one-half way around the neck to the right and projecting 
2 mm. to the left of the tenths per cent graduations. Each per 
cent graduation shall be numbered, the number being placed on 
the left of the scale. 

The maximum error in the total graduation or in any part 
thereof shall not exceed the volume of the smallest unit of the 
graduation. 

Neck. The neck shall be cylindrical and of uniform internal 
diameter throughout. The cylindrical part of the neck shall 
extend at least 5 mm. below the lowest and above the highest 
graduation mark. The top of the neck shall be flared to a diam- 
eter of not less than 10 mm. 

Bulb. The capacity of the bulb up to the junction of the 
neck shall not be less than 45 cc. The shape of the bulb may 
be either cylindrical or conical with the smallest diameter at 
the bottom. If cylindrical, the outside diameter shall be be- 
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tween 34 and 36 mm.; if conical, the outside diameter of the 
base shall be between 31 and 33 mm., and the maximum diam- 
eter between 35 and 37 mm. 

The charge of the bottle shall be 18 grams. 

The total height of the bottle shail be between 150 and 165 
mm. (5} and 64 inches). 

Cream test bottle 1.—50 per cent 9 gram short-neck cream test 
bottle, graduated to 0.5 per cent. Graduation—The total per 
cent graduation shall be 50. The graduated portion of the 
neck shall have a length of not less than 63.5 mm. (24 inches). 
The graduation shall represent 5 per cent, 1 per cent, and 0.5 
per cent. The 5 per cent graduations shall extend at least 
half-way around the neck (to the right). The 0.5 per cent 
graduations shall be at least 3 mm. in length, and the 1 per cent 
graduations shall have a length intermediate between the 5 
per cent and the 0.5 per cent graduations. Each 5 per cent 
graduation shall be numbered, the number beijing placed on the 
left of the scale. 

The maximum error in the total graduation or in any part 
thereof shall not exceed the volume of the smallest unit of the 
graduation. 

Neck. The neck shall be cylindrical and of uniform internal 
diameter throughout. The cylindrical part of the neck shall 
extend at least 5 mm. below the lowest and above the highest 
graduation mark. The top of the neck shall be flared to a 
diameter of not less than 10 mm. 

Bulb. The capacity of the bulb up to the junction of the 
neck shall not be less than 45 cc. The shape of the bulb may 
be either cylindrical or conical with the smallest diameter at the 
bottom. If cylindrical, the outside diameter shall be between 
34 and 36 mm.; if conical, the outside diameter of the base 
shall be between 31 and 33 mm. and the maximum diameter 
between 35 and 37 mm. 

The charge of the bottle shall be 9 grams. All bottles shall 
bear on top of the neck above the graduations, in plainly legible 
characters, a mark defining the weight of the charge to be used 
(9 grams). 
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The total height of the bottle shall be between 150 and 165 
mm. (5$ and 6} inches), same as standard milk test bottles. 

Cream test bottle 2.—650 per cent 9 gram long-neck cream test 
bottle, graduated to 0.5 per cent. The same specifications in every 
detail as specified for the 50 per cent 9 gram short-neck bottle 
shall apply for the long-neck bottle with the exception, however, 
that the total height of this bottle shall be between 210 and 235 
mm. (8} and 9 inches), that the total length of the graduation 
shall be not less than 120 mm., and that the maximum error in 
the total graduation or in any part thereof shall not exceed 50 
per cent of the volume of the smallest unit of the graduation. 

Cream test bottle 3.—50 per cent 18 gram long-neck cream test 
bottle, graduated to 0.5 per cent. The same specifications in every 
detail as specified for the 50 per cent 9 gram long-neck bottle 
shall also apply for the 18 gram long-neck bottle, except that 
the charge of the bottle shall be 18 grams. All bottles shall 
bear on top of the neck above the graduation, in plainly legible 
characters, a mark defining the weight of the charge to be used 
(18 grams). 

Pipette, capacity, 17.6 cc. Total length of pipette not more 
than 330 mm. (133 inches). Outside diameter of suction tube 
6 to 8 mm. Length of suction tube 130 mm. Outside diam- 
meter of delivery tube 4.5 to 5.5 mm. Length of delivery tube 
100 to 120 mm. Distance of graduation mark above bulb 15 
to45 mm. Nozzle straight. To deliver its contents when filled 
to the mark with water at 20°C., in five to eight seconds. The 
maximum error shall not exceed 0.05 cc. 

Acid measure, capacity 17.5 cc. 

Cream testing scales. Sensibility reciprocal of 30 mgm., i.e., 
the addition of 30 mgm. to the scales, when loaded to capacity, 
shall cause a deflection of the pointer of at least one division on 
the graduation. 

Weights, 9 gram weights for 9 gram cream test bottles and 
18 gram weights for 18 gram cream test bottles, preferably 
stamped correct by the United States or State Bureau of 
Standards. 
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Tester. Standard Babcock test centrifuge and speed indicator. 

Dividers for measuring fat column. 

Water bath for cream samples, with proper arrangement for 
regulating and recording temperature of samples. 

Water bath for test bottles, of sufficient size and with necessary 
equipment to insure proper control of temperature. The follow- 
ing dimensions for a twenty-four bottle water bath are recom- 
mended: Metal box, 14 inches long, 11 inches wide and 8} inches 
deep and equipped with a bottle basket 9} inches long and 64 
inches wide, capacity twenty-four bottles, a steam and water 
inlet, a drain, a thermometer holder with thermometer. 

Chemicals. Commercial sulphuric acid, specific gravity 1.82 
to 1.83; glymol, or white mineral oil, high grade. 


II. MANIPULATION OF TEST 
A. Milk Test 


Milk Samples. Single samples are preferred to composite sam- 
ples. If composite samples are used they should be kept in 
clean jars sealed air-tight, and containing a sufficient amount of 
preservative. Corrosive sublimate, potassium bichromate and 
formaldehyde may be used as satisfactory preservatives. For 
the keeping of composite samples a cool location should be cho- 
sen. They should be the product of not over one week and should 
be tested as soon as possible. 

If transported by mail, express or otherwise the sample bottle 
should be completely full and tightly stoppered and the sam- 
ples should be preserved as above directed. 

Immediately before testing the sample is thoroughly mixed 
until it is homogeneous. If lumps of cream, butter or ice do not 
completely disappear, heat to 100° to 120°F., mix thoroughly and 
pipette at once. Avoid incorporation of air bubbles while mixing 
the sample. Curdy and churned samples are not dependable. 

Testing. Measure 18 grams of milk from properly mixed 
sample into standard milk test bottle, by using 17.6 cc. standard 
pipette; add 17.5 cc. of standard commercial sulphuric acid, 
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and shake until all curd has disappeared, and then continue the 
shaking for a few moments longer. Milk and acid before mix- 
ing should have a temperature of 50° to 70°F. 

Whirl in Babcock centrifuge for five, two and one minutes, 
respectively, filling the bottle with hot soft water (temperature 
140°F. or above) to the bottom of the neck after the first whirl- 
ing and to near top graduation after the second whirling. The 
proper speed of the centrifuge is 800 revolutions for an 18 inch 
diameter wheel and 1000 revolutions per minute for a 12 inch 
diameter wheel. 

Set the test bottles into water bath and read after a tempera- 
ture of 135°F. to 140°F. has been maintained for not less than 
3 minutes. Read test by measuring fat column from bottom 
of lower meniscus to top of upper meniscus. Use dividers for 
reading. 

B. Cream Test 


Cream Samples. Cream samples should be tested as soon as 
possible and not later than three days after they are taken. 
Composite samples representing portions of consecutive deliver- 
ies of the same patron are unreliable. Samples should at all 
times be kept in nonabsorptive containers, sealed air-tight and 
held in the cold. 

Immediately before testing mix the sample until it pours 
readily and a uniform emulsion is secured. If in good condition 
shake, pour or stir until properly mixed. If very thick, warm to 
85°F. and then mix. In case of lumps of butter heat the sample 
to 100°F. to 120°F. by setting in water bath, mix thoroughly 
and weigh out at once. For commercial work on a large scale 
it is advisable to temper all samples to 100° to 120°F. in a water 
bath previous to mixing. Great care should be exercised to 
avoid overheating the sample, causing the cream to ‘‘oil off.” 
This precaution is especially necessary with thin cream. 

Testing. Weigh 9 grams or 18 grams, respectively, of the 
properly mixed sample into a standard cream test bottle on 
standard cream testing scales which are in proper working con- 
dition, set level and are protected from drafts. 
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Method I. Add standard commercial. sulphuric acid until the 
mixture of acid and cream, immediately after shaking, resembles 
in color, coffee with cream in it. Usually about 8 to 12 cc. of 
acid is required in the case of the 9 gram bottle or 14 to 17 ce. 
of acid in the case of the 18 gram bottle, the amount needed 
depending on the temperature of acid and cream and on the 
richness of the cream. 

Whirl in Standard Babcock centrifuge at proper speed, five, 
two and one minutes, respectively, filling the bottles with hot 
soft water, temperature 140 F. or above, to the bottom of the 
neck after the first whirling and to near the top graduation 
after the second whirling. 

a. Alternate Method. Add 9 cc. of water after the cream has 
been weighed into the test bottle and before the acid is added, 
then add 17.5 cc. acid and proceed as in previous method. 
This method is applicable with the 9 gram bottle only. 

b. Alternate Method. Add 8 to 12 cc. of acid in the case of 
the 9 gram bottle or 14 to 17 cc. of acid in the case of the 18 
gram bottle, or add acid until the mixture of cream and acid, 
after shaking, has a chocolate brown color. After the cream 
and acid have been thoroughly mixed and all lumps have com- 
pletely disappeared, add a few cubic centimeters (not less than 
5 cc.) of hot soft water, whirl five minutes, add hot soft water 
to near top of scale and whirl one minute. 

The proper speed of the centrifuge is 800 revolutions per 
minute for an 18 inch diameter wheel and 1000 revolutions per 
minute for a 12 inch diameter wheel. 

Set the test bottles into water bath and read after a tempera- 
ture of 135°F. to 140°F. has been maintained for not less than 
three minutes, add a few drops of glymol and read at once, prefer- 
ably using dividers. Experienced testers are able to secure cor- 
rect readings without glymol by reading to the bottom of the 
upper meniscus but the use of glymol is urged. 


C. Defective Tests 


The fat column of the finished test should be clear, translu- 
cent and should have a golden yellow to amber color. All 
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tests which are milky, or foggy, or showing the presence of 
curd or charred matter in or below the fat column, or of which 
the reading is indistinct or uncertain, should be rejected. Du- 
plicate tests are essential in all work where special accuracy of 
results is required, such as in official testing and experimental 
investigations. 





REPORT OF THE COMMITTEE ON STATISTICS OF 
MILK AND CREAM REGULATIONS OF THE OFFI- 
CIAL DAIRY INSTRUCTORS’ ASSOCIATION 


PRESENTED AT ITS MEETING AT SPRINGFIELD, MASSACHUSETTS, 
OcToBEeR 17, 1916 


Committee: Mr. Ivan C. Weld, Chairman: Prof. E. H. Farrington, University of 
Wisconsin; Mr. J. A. Gamble, Dairy Division, U. 8. Department of Agri- 
culture; Prof. H. E. Ross, Cornell University; Mr. Roy C. Potts, Bureau of 
Markets, U. 8. Department of Agriculture 


In taking up a study of the milk and cream regulations of the 
cities and towns of the United States, the committee decided 
upon a classification of the cities into four groups according to 
their population, as follows: 


5,000 to 25,000 population 

25,000 to 100,000 population 

100,000 to 500,000 population 
Over 500,000 population 


The survey includes 194 headings and sub-headings pertaining 
to laws and ordinances designed to regulate the production, 
care and sale of milk and cream, and presents and includes a 
mass of statistics that we hope may be carefully studied by all 
members of this Association and by others. 

The handling of. milk supplies during milk-borne epidemics 
has not been included in this survey. 

In compiling these data, the committee has held strictly to the 
exact wording in the regulations covered and has made no note 
of matter implied but not specifically stated. 

The committee is indebted to the Market Milk Section of the 
Dairy Division of the Bureau of Animal Industry for the oppor- 
tunity to study the milk regulations of 694 cities now on file in 
that office. Some of these city regulations were adopted recent- 
ly. Others were adopted several years ago. 

45 
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The committee is also indebted to the Department of Agri- 
culture for much of the clerical assistance necessary for compil- 
ing the data. 

Your committee has endeavored to compile the data as sys- 
tematically as possible, and in a way that will make possible 
a comparison of the requirements of cities within a single group, 
and requirements of cities of one group with requirements of 
cities of other groups. 

Complete regulations were obtained from 409 of the 694 cities 
represented in our study; from 62, partially complete regulations 
were obtained; and 223 cities reported they had no regulations 
pertaining to the sale of milk and cream. An exceedingly large 
proportion, or 218, of the cities having no regulations governing 
the sale of milk and cream were in the group containing from 
5,000 to 25,000 population. These cities were located in 45 
states, so may be considered as representative of the whole 
country. 

Information in detail is as follows: 





POPULATION 


S 3 
a: | #5 











Number of cities and towns represented in this 
133 | 42 


Number of cities and towns from which partial 
regulations were available. 


Number of complete regulations of cities and 
towns represented 234 




















PERMITS OR LICENSES 


The survey shows that over half of the cities require licenses, 
or permits, for the sale of milk, and of these about one-third do 
not require the inspection of the dairy or city milk plant before 
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granting the license. In practically all of the cities permits or 
licenses are issued annually. The basis of charge for permits 
or licenses varies greatly, some charging a certain sum per 
annum, others a certain sum per wagon, others a certain sum 
per cow, and one city charges a certain sum for each thousand 
pounds of milk handled. The more common practice is to 
charge a specified sum per annum. This amount varies from 25 
cents to $10.00 per annum. In other cities the rate varies from 
50 cents to $10.00 per wagon, and from $1.00 per 15,000 pounds 
of milk sold per month to $20.00 per month where over 320,000 
pounds of milk is sold. 
Information in detail is as follows: 











Number of cities requiring licenses or permits 
for the sale of milk 


Number of regulations failing to mention per- 
mits or requiring none 


Number of regulations which state that permits 
are issued 


Number of regulations which fail to state how 
how often permits are issued : 








Charges for permits or licenses 





Number of cities requiring fees 106 


Number of cities not reporting or not requiring! 
128 
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Charges for permits or licenses—Continued 
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Number of cities charging 
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ik cine sie cael 
EERE RE EE: 
ans Son ig Rew meen y en 
a cirdaancb ann cadainiadan 
eR iniinn. de adunnane wadeainen 
3.00 annually....... at darth le Geo 
EE PP ee reer 

I odencctcacsevatenvicwesss 
0.50 per wagon annually................ 
1.00 per wagon annually................ 
2.00 per wagon annually................ 
2.50 per wagon annually................ 
5.00 per wagon annually................ 

10.00 per wagon annually... 

$0.50 per wagon; $1.00 each ‘additional 

wagon, annually.. 

$1.00 each wagon; $0. 25 ‘each: additional 
I iin conus eenccdas sad 

$1.00 each wagon; $1.00 each plant, 

a ws regener nee 
$1.00 each wagon; $0.50 license............ 
$1.00 each wagon; $1.00 license............ 
$1.00 each wagon; plant andstore......... 
$1.50 Ist wagon; $1.00 2d; $0.75 3d; $0.50 


$2.00 per wagon each 6 months; $0.50 each 
SIE... - nc cwccvecerccecs 
$2.00 Ist wagon; $1.00 each additional 


$2.00 per wagon; : $1. 00 each store ed 
$2.00 per wagon ; $2.00 additional wagon... 
$2.00 per wagon; $3.00 permit.. 

$2.00 per wagon; $2.00 per cow; "$5.00 
license. . SE, SAAT Ae 





wNowrowrue BRS 


— 


oo oo co = _ 


_ 


coo 





—s 


ONY NRK NO WHE NOON N OO 


i) 


nor oO o 


i) 


ooro 





onoocoroooqocorornocs 


i) 


i) 


oroo 


“ee DO 





mococococoocorcooco 


o ooco oO 


f=) 


ooco 





~ Cee ner aen Se BBnee 


— 


Noe = 


—— we 











STATISTICS OF MILK AND CREAM REGULATIONS 49 


Charges for permits or licenses—Continued 








POPULATION 
de | a8 | at | 38] ™ 
ra | 38 | 38 | O8 





Number of cities charging 
$2.50 per wagon; $1.00 pushcart; $0.50) 


$2.50 per wagon; $0.50 pushcart; $0.50) 
can carried; $1.00 store; $5.00 each 


Seki nens eeceniss kee 0 1 1} 0 2 
$3.00 per wagon; $1.00 each store; 1 to 5 
cows, $0.25; 6 to 10 cows, $0.50; above 
10 cows, $1.00.. 0 1 0; 0 1 
$5.00 per wagon; ‘$2. 00 each ‘additional 
Wiiiansandbdnans eesecenvestecsees 1 0 0; 0 1 
$5.00 per wagon ; $2.00 cart ; $1.00 carried.. 0 0 1}; 0 1 
$10.00 each wagon; $2.00 per dairy; $10.00 
each place of business................. 0 1 0; 0 1 
$10.00 ist wagon; $10.00 additional] 
wagons; $1.00 each cow 1-10 cows; 
$5.00 less than 10 gal. milk.............. 0}; Oo 1/ 0 1 
ii icacc caus deus ceavanbes 1 0 0; 0 1 ‘ 
cis casgeumweenewsnsenaceet 1 0 0; 0 1 
EO Re PT 1 0 0; 0 1 
ieisnncaeinkaeasesitee enki 2 1 0; 0 3 
$0.50 per cow; $0.10 each additional cow.| 1 0 0| 0 1 


$1.00 per cow, 1-10 cows; $0.50 per cow 


$0.50 per cow, 1-5 cows; $0.40 per cow, 
6-10 cows; $0.30 per cow, 11-20 cows; 
$0.20 per cow, 21-50 cows; $0.10 per 
cow, 51-100 cows; $0.05 each cow above 


HERE EY as a a eS 0 1 0; 0 1 
$0.50 1 cow; $1.00 2 cows; $1.50 3 cows; 

$2.00 4 and above.. ae 1 0 0; 0 1 
$0.50 per cow; $2.00 place of business. Dhoni 0 1 0; 0 1 
$1.00, 1-3 cows; $0.50 each additional] 

cow; $10.00 for license.................. 1 0 0] 0 1 


Selling 15,000 lbs. milk per month, $1.00) 
per month; 15,000-40,000 Ibs., $2.00 per 
month; 40,000-80,000 Ibs., $4.00 per 
month; 80,000-160,000 Ibs., $8.00 per 
month; 160,000—240,000 Ibs., $12.00 per 
month; 240,000-320,000 Ibs., $15.00 per 
month; above 320,000 Ibs., $20.00 per 
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Charges for permits or licenses—Concluded 





POPULATION 


gg | 8g | 23 
38 83 | Ss 








Number of cities which require inspection of 
plant and dairies before granting licenses 69 20 126 

Number of cities requiring no inspection of 
dairies and plants 165 22 

Number of cities specifying that a license be 
secured for each place of business 0 6 

Number of cities not specifying this 234 403 


283 




















CHEMICAL COMPOSITION 


Legal limits for composition of milk and cream vary greatly. 
The regulations of about four-tenths of the cities specify legal 
limits for water content. Of those cities specifying a limit for 
water, we found the amount permitted to vary from 80 per cent 
to 89 per cent, one city having incorporated in its ordinance 
the following: ‘Milk shall not contain more than 80 per cent 
water.”” The majority of the cities permit a maximum water 
content of 88 per cent. 

Less than one-half of the cities have a requirement for a 
minimum percentage of total solids. The amount of total solids 
required varies from 10.5 per cent to 13 per cent. Three-fifths 
of the cities have'an established minimum of 12 per cent for 
total solids. 

Approximately one-fourth of the cities have an established 
requirement for a minimum percentage of solids not fat. The 
required amount of solids not fat varies from 8 per cent to 10.5 
per cent, with nearly six-sevenths of the cities having a min- 
imum requirement of 8.5 per cent. 

A requirement for a minimum percentage of fat in milk has 
been established by approximately five-eighths of the cities. The 
amount of fat required varies from 2.5 per cent to 4 per cent. 
Three-tenths of the cities require not less than 3 per cent fat, 
and one-tenth require not less than 3.25 per cent. Over half 
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of the cities have established as the legal minimum 3.5 per cent 
of fat or less. Practically the same number of cities which have 
established a minimum percentage for fat in milk have also 
established a minimum percentage for fat in cream. Approxi- 
mately one-half of the cities require not less than 18 per cent 
fat. About one-eighth of the cities require not less than 20 
per cent fat. One-eighth require 16 per cent fat, and one-eighth 
require 15 per cent fat. It will be observed that in the matter 
of chemical composition there is a very great variation in the 
requirements, and milk or cream that may be legally sold in 
one city may not be so sold elsewhere. The detailed informa- 
tion is as follows: 











Number of regulations limiting percentage of 


Number of regulations not referring to per- 
centage of water 

Number of regulations limiting water content 
of milk to 
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Total solids 





Number of regulations requiring a minimum 
percentage of total solids 

Number of regulations not referring to per- 
centage of total solids 
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Total solids—Continued 








Over 
500,000 





Number of regulations having or calling for 
13.00 per cent total solids... a 
12.51 per cent total aaa 
12.50 per cent total solids............... 
12.15 per cent total solids................ 
12.00 per cent total solids................ 
11.75 per cent total solids 
11.50 per cent total solids.......... 
11.00 per cent total solids maa 
10.50 per cent total solids................ 


counSwewn 
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oowr aoc We te 

coonoe8 orc eo 








Solids not fat 





Number of regulations calling for minimum 
percentage of solids not fat.. 
Number of regulations not referring to per- 
centage of solids not fat 
Number of regulations calling for 
10.50 per cent solids not fat.............. 
9.50 per cent solids not fat.............. 
9.25 per cent solids not fat.............. 
9.00 per cent solids not fat.............. 
8.75 per cent solids not fat............. 
8.50 per cent solids not fat.............. 
8.25 per cent solids not fat.............. 
8.00 per cent solids not fat.............. 
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Fat in milk 





Number of regulations requiring a minimum 
percentage of fat 
Number of regulations not referring to percent- 


Qo 


bs 


Number of regulations calling for 
4.00 per cent fat 
3.70 per cent fat 
3.60 per cent fat 
3 51 per cent fat 
3.50 per cent fat 
3.40 per cent fat. 
3.35 per cent fat.. 
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Fat in milk—Continued 











Number of regulations calling for 
3.30 per cent fat 
3.25 per cent fat 
3.20 per cent fat 
3.00 per cent fat 
2.50 per cent fat 























Number of regulations requiring a minimum 
percentage of fat 
Number of regulations not referring to percent- 


8 8 


Number of regulations calling for 
25.0 per cent fat 
22.0 per cent fat 
20.0 per cent fat 
19.0 per cent fat 
18.0 per cent fat 
17.5 per cent fat 
16.0 per cent fat 
15.0 per cent fat 
14.0 per cent fat 
10.0 per cent fat 
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Number of regulations in which the amount of 
the sample to be taken was stated 

Number of regulations in which the amount of 
sample to be taken was not stated 
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BACTERIA 


Less than one-half the cities have regulations relating to the 
number of bacteria in milk. The requirements of cities pro- 
viding a numerical limit for bacteria in milk range from a per- 
mitted maximum of 50,000 bacteria per cubic centimeter to a 
permitted maximum of 5,000,000 bacteria per cubic centimeter. 
Approximately one-half of these cities have established a numer- 
ical limit of 500,000 bacteria per cubic centimeter as the greatest 
number that may be legally contained in milk that is offered for 
sale. About one-sixth of the cities have established a legal 
numerical limit of between 250,000 and 300,000 bacteria per 
cubic centimeter. One-sixth of the cities forbid the sale of milk 
having over 100,000 bacteria per cubic centimeter. 

About one-eleventh of the cities have established bacterial 
limits for cream, and the number of organisms legally permitted 
in one cubic centimeter varies from 50,000 to 1,000,000. One- 
third of these cities specify 500,000 as the legal maximum num- 
ber, one-third 1,000,000 as the legal maximum number, and the 
others, with one exception, require somewhat less than 500,000 
bacteria per cubic centimeter in cream. The detailed informa- 
tion is as follows: 


























POPULATION 
° 
Ss 28 38 | 8 cris 
Sa | 88 | 38 | og 
Number of regulations having a legal limit for 
RE ET eer 95| 66) 24) 4 189 
Number of regulations not referring to bacterial 
RR ett casks adbadedoniitedeea aan ehell 139 | 59] 18] 4 220 
Number of regulations having a numerical 
SS I SEPT 
50,000 per cubic centimeter............ 1 1 0; 0 2 
100,000 per cubic centimeter............} 21] 11 3] 0 35 
150,000 per cubic centimeter............}| 1 3 1] 0 5 
200,000 per cubic centimeter............| 6 7 4/; 0 17 
250,000 per cubic centimeter............| 7 4 2] 0 13 
300,000 per cubic centimeter............} 7] 10 2] 0 19 
350,000 per cubic centimeter............| 0 0 0] 0 0 
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POPULATION 


3 
s8 | 28 | 38 
34 | & | 38 








Number of regulations having a numerical 
limit for bacteria of: 
400,000 per cubic centimeter............ 
500,000 per cubic centimeter 
1,000,000 per cubic centimeter............ 
5,000,000 per cubic centimeter 
Number of regulations having a legal limit for 
bacteria in cream 
Number of regulations not referring to bacterial 
Ee eee et eee 
Number of regulations having a numerical 
limit for bacteria of 
50,000 per cubic centimeter............ 
100,000 per cubic centimeter............ 
150,000 per cubic centimeter............ 
200,000 per cubic centimeter............ 
250,000 per cubic centimeter............ 
300,000 per cubic centimeter 
350,000 per cubic centimeter 
500,000 per cub'c centimeter............ 
800,000 per cubic centimeter 
1,000,000 per cubic centimeter............ 
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TEMPERATURE 


Approximately five-eighths of the cities have established max- 
imum temperature limits for milk. About one-half of these 
cities have fixed 50° F. as the highest legal temperature for milk 
at the farm; nearly one-third of these cities have fixed 60° F. 
as the highest legal temperature for milk at the farm. A few 
permit temperatures as high as 70° F., while others require tem- 
peratures not higher than 45°F. In about one-half the cities 
regulations fixing the maximum temperatures permitted for 
milk on common carriers have been provided. About one-half 
of these have prohibited a temperature higher than 50° F., and 
about one-fourth prohibit a temperature higher that 60° F. Other 
cities require temperatures not higher than 45° F., and some permit 
temperatures as high as 77°F. The temperatures of milk re- 
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quired at time of delivery are essentially the same as those re- 
quired under transportation. The detailed information is as 

















follows: 
POPULATION 
$a | 38 | 38| p82) == 
aa | 3s 38 og 
Number of regulations having a legal tempera- 
ture limit for milk at farm.................... 131 | 86] 30) 4 251 
Number of regulations not having a legal tem- 
perature limit for milk at farm................ 103 | 39] 12] 4 158 
Number of regulations calling for a tempera- 
ture not higher than 
eh Tl ila titi ane aa eannainn aitie<bich 1 9 0; 0 1 
70° F 2 1 1 0 4 
EES EEE, Re, See 4 3 2; 0 9 
bd aindsheundan tedas Cauwevaennanen 42 19 8 1 70 
a. oe ail sae bet wigin ntiyinrate rte oumannta dae 2 3 1 0 6 
| Ay Eee eran. ll 14 1 1 27 
SE Ee! Se eer rr ys 67 | 45] 16) 1 129 
GEARS <1 ae ee eee eee. Bee 2 1 1 1 5 
Number of regulations prescribing temperature 
for milk oncommon carriers................. 95| 75) 27| 4 201 
Number of regulations not prescribing tempera- 
ture for milk on common carriers..............| 189 | 50| 15] 4 208 
Number of regulations calling for a temperature 
not higher than 
77° F 1 0 0; 0 1 
ete ont ie Seed cd kamabewlinisal 1 2 2 4 5 
ts ee ah cba kwh atmeebadednh 6 1 1 0 8 
ROE SERPS re ee 0 2 0; 0 2 
Ee eee a eT Te Te ee ee 26} 21 10; 1 58 
lh ae Tid 0 1 0/| 0 1 
EES eae eee 11} 12 ui a 25 
SE yg eR IN ded 49; 36/ 13; 2 100 
LE EELS gee ee ee ee Se ap 1 0 0| 0 1 
Number of regulations prescribing for milk in 
city temperature. .... SS eer 95 | 74] 32) 7 208 
Number of regulations not prescribing or stating 
temperature of milk incity.................. 139 | 51] 10) 1 201 
Number of regulations calling for a temperature 
not higher than 
EE ied iuitsits dn dwndgitn ei mebanne 1 0 0; 0 1 
DL LGT caedbbtderctbacbieeskececeas 1 2 2; 0 5 
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POPULATION 
sa | a8| 08 | 38) == 
38 ee s § 
Number of regulations calling for a temperature 
not higher than 

gh A ea ee ge ee ee aire 6 1 2] 0 Q 
(ERY area YR pla? Seep” Aa age decree EF 0 2 0; 0 2 
ing ge Ang ee yy Re ean Be EC 27; 19] 11] 1 58 
EL .kcltldessadkeawtshnvade<dearare 0 1 0; 0 1 
satin uted ait caeemennedi ommend 1 0 0| 0 1 
ASRS ER ey cP NDE a et 12} 13 2; 0 27 
i cutie wiac aie pcusbanicene denies 46) 36] 15] 5 102 
DC. ..4 astivenath andiassdncmdekdawed 1 0 0; 1 2. 




















SPECIFIC GRAVITY 


Only 38 cities have established a minimum for specific 
gravity of milk. Of these, 25 state 1.029 as the minimum. 
The requirements of the other cities range from 1.027 to 1.033. 
(The regulation of one city calls for milk of a specific gravity of 
10.29, another requires a specific gravity of 1030.0, and another 
@ specific gravity of 1029.0!) 











Sx | Ss | Ss | og 
Number of regulations prescribing a minimum 
a, unin dhasessacescesasece 0; 31 7| 0 38 
Number of: regulations requiring a specific 
gravity of 
Pesonkédeéhhencvontcqatthedeasaeeet 0 2 0; 0 2 
sod Mecanebhacedledcesdencsaudeeen 0 4 0; 0 4 
ith ncdeuessnteddusecereeieieleaed 0 2 0; 0 2 
tH pict thunibenceknenehanek ais 0 1 1; 0 2 
Ee 0 0 3/| 0 3 
Pin sobsduvlecs dees qancdccnrnensce 0; 2 3] 0 2 
ns d00sddadecesesecnestonencesaas 0 1 0; 0 1 
Pia tecvtevhsswdeeesccasecesonsesa 0 1 0; 0 1 
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CONDITIONS WHICH RENDER MILK UNSALABLE 





Three hundred and ninety-six cities forbid the sale of milk 
produced or handled under certain stated conditions. 

Two hundred and eighty-seven declare milk unsalable when 
cows are diseased; 115 when cows are kept in filthy quarters; 
82 when the milk contains visible dirt; 144 when cows are kept 
in crowded and unhealthy stables; 260 when milk is adulterated; 
205 when milk contains foreign substance. There are in all 
about 58 conditions which render milk legally unsalable and 
which are included in one or more city ordinances. Some of 
the prohibited foods for milch cows are as follows: Swill, dis- 
tillers’ grains, garbage, vinegar waste, turnips, cabbage, garlic; 
and one prohibits feeding the cows on silage. Another regula- 
tion states: ‘‘No person shall sell, deliver, etc., ‘Milk drawn 
from cows fed in whole or in part on green corn or silage, unless 
the person so selling or delivering shall first inform the person 
to whom it is sold or delivered of the nature of the milk so sold 
or delivered.’”’ Another regulation states: ‘‘No milk shall be 
sold from cows fed corn stalks before the corn has blossomed.” 
And still another regulation provides that ‘‘ Milk is unsalable 
when produced in stables containing cattle or other animals.” 

The conditions in detail which render milk legally unsalable 
in these cities are as follows: 











POPULATION 
3 | 58 | 28|p2| = 
gx a= | 38 | O8 
Number of regulations which forbid the sale 
of milk under conditions stated below......... 234/115; 39] 8 396 
Number of regulations which do not mention 
when milk is unsalable.......................| Of] 10 3] 0 13 
Number of regulations which mention 
NN as siiawscacesssavcceceedic 160 | 85| 34] 8 287 
Cows kept in filthy quarters............. 67 | 36] 12] 0 115 
Milk containing visible dirt.............. 46 | 29 6/ 1 82 
Cows kept in crowded and unhealthy 
ee teu onda cea e wen edie 79; 43; 2] 2 i446 
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POPULATION 
g | 28 | 58 | 38) == 
os ae gf o§ 
Number of regulations which mention 
Milk when adulterated. . cocccess Man OTL BS 260 
When cows are fed distillers’ grains Rékeuven 59 | 42) 17| 7 125 
When cows are fed swill................. 58; 41] 14] 3 116 
From cows a certain number of days before 
GNSS 60'oh hands sdbeeedececbabane 139 | 86; 27] 6 258 
From cows a certain number of days after 
ns Oa aes bbs setcnensssannend 138 | 89/| 27] 6 260 
Foreign substance in milk............... 107 | 65 | 28) 5 205 
PRINT FINE ooo ccc cece cccccnces 57 | 38] 21] 4 120 
Feeds unwholesome......................| 73} 50] 22] 0 145 
SC 47| 38; 10} 0 95 
EE eer i 23; 16 5|.0 44 
Cee GND GBS «Ss cece cccccece 41/| 28 9; 2 80 
Cows fed garbage.. tossccceseal) a) An) See 84 
Cows fed wet brewers’ | See 32} 22] 12] 2 68 
Cows given contaminated water.......... 19; 10} 18] 3 50 
8 ng i aaa a 6 6 6| 0 18 
Pus in milk.. 36 eee 8 4 1; 0 13 
Cows fed beet pulp.. ce hanks he ete 5 1 0] 0 6 
TR cccsvcccscisnsedendes 2 2 0; 0 4 
Cows fed starch waste................... 8 4 0; 0 12 
IG ods ccccssnsedewoesessebe 1 2 0; 0 3 
ee 1 0 0; 0 1 
os nie cine) sahadaee 1 0 0; 0 1 
ers pi i sbe eae kahaChanad eas 8 6 0; 0 14 
ee kc tenccnkekeanes 14} ll 4] 1 30 
Milk above legal limits in bacteria......... 94} 18 0; 0 112 
Milk above legal limits in temperature 139 | 44 2; 0 185 
PR nese sidensendes snsacencs 2 4 3; 0 9 
das iki WAe sede ei oe scaensannag 1 0 0; 0 1 
PIES 3G ASSGCheSbdseh esi cccnnedenaed 3 0 0; 0 3 
a dp-niiuekdeshun dteckabéseousnsen 1 1 0; 0 2 
Ee ee ae 1 0 0; 0 1 
Ry eer 1 1 1] 0 3 
Dittst tices cuaGhatecantnaenseanhe 1 0 0; 0 1 
cK cckasccouneeeesnstetenecawacd 1 0 0] 0 1 
i Miitienetiesnstedecseskeksadsbankie 1 0 0; 0 1 
edbsiecsitibbengacesedssidsansaedee 1 0 0; 0 1 
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Number of regulations which mention 
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The regulations in regard to parturition vary greatly. Four 
cities prohibit the sale of milk 60 days before parturition, and 
one city permits the sale of milk up to 4 days before parturition. 
One city prohibits the sale of milk sooner than 21 days after 
parturition, and one city permits the sale of milk as soon as 
3 days after. 235 of the 261 cities having regulations on this 
subject prohibit the sale of milk from 15 to 30 days before par- 
turition, and 244 of the 261 cities prohibit the sale of milk from 
5 to 12 days after parturition. Detailed information is as 
follows: 
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POPULATION 





3 
38 
3s 





Number of regulations providing for a specific 
number of days before and after parturition 
that the milk cannot be used 139 

Number of regulations which do not cover this| 
point 95 

Number of regulations prohibiting the sale of 
milk 

60 days before parturition 
45 days before parturition 
42 days before parturition 
40 days before parturition 
30 days before parturition 
21 days before parturition 
20 days before parturition 
15 days before parturition 
14 days before parturition 
12 days before parturition 
10 days before parturition 

8 days before parturition 

4 days before parturition 

Number of regulations prohibiting the sale of 

milk 
21 days after parturition................. 
15 days after parturition................. 
12 days after parturition 
10 days after parturition................. 
9 days after parturition................. 
8 days after parturition 
7 days after parturition 
6 days after parturition 
5 days after parturition 
4 days after parturition 
3 days after parturition 
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cocoooBworococeo 
Sow couccoooooo 
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TUBERCULIN TESTING OF COWS 


Ninety-eight cities require the tuberculin testing of cows, and 
50 of these 98 cities require the cows to be tuberculin tested 
yearly. Three cities require cows to be tuberculin tested once in 
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two years. One city requires cows to be tuberculin tested twice 
a year, and one city requires that cows be tuberculin tested at 
the discretion of the inspector. 











POPULATION 
3a | 32 | 28| 98) == 
33 ae ] o8 
Number of regulations specifying that cows 

Be tuberculin tested........... 53 | 21] 21] 3 98 
Be tested once a year................. 20; 16} 14] O 50 
Be tested once in two years.......... 2 1 0; O 3 
Be tested twice a year........... wf 1 0; 0 1 
Be tested at discretion of inspector...... 0 0 1; 0 1 




















CLEANLINESS OF COWS 


Eighty-four cities require that udders be washed before milk- 
ing. 81 cities require that the udders be wiped with a damp 
cloth before milking, and 147 cities simply require that the 
udders be clean. 33 cities require that hair be clipped from the 
udders. 











POPULATION 

3 TOTAL 
af) ad /ad (28) = 

Sa | 3 | 3 | og 

Number of regulations specifying that 
Udders be washed before milking........ 51] 23] 10] 0 7 
Udders be wiped with damp cloth before 

RSE CEST ation Ee ae 48 | 25 8/ 0 81 
Udders be cleaned with dry cloth........| 17 4 2] 0 2 
Hairs on udders be clipped.............. 17| 13 2; 1 33 
Manure be removed from body of cow...| 30| 15 7| 3 55 
EER ae 70; 53] 20] 4 147 




















STABLES 


Two hundred and three cities specify that stables must be 
clean; 49 require that clean bedding be provided; 173 require that 
stables be well ventilated, 165 that stables be well lighted, and 
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only 33 specify the amount of window space to be provided per 
cow. The glass so required varies from 2 to 6 square feet. 10 
cities favored 3 square feet and 12 cities 4 square feet window 
space for the space occupied by one cow. 86 cities specify the 
minimum air space per cow. The required space varies from 
100 cubic feet per cow to 1,000 cubic feet per cow. Eighty per 
cent of the cities require 500 cubic feet or more. 52 cities re- 
quire 500 cubic feet. One city requires 14 cubic feet of air 
space for every pound of live weight of the cow. 

One hundred and seventeen cities require that stables be free 
from manure. 119 cities require tight, sound stable floors. 134 
cities require stable floors to be well drained. Only 51 cities 
require tight, clean ceilings. The regulations of 138 cities re- 
quire the removal of manure from the stable, but 40 of these 
regulations do not specify how often manure shall be removed. 
Of 96 cities which require the manure removed each day, 50 
require it removed once daily and 46 twice daily. 42 cities 
specify the distance from the stable to which the manure shall 
be removed. The distance varies from 10 feet to 300 feet, but 
most requirements specify a distance of from 30 to 50 feet. 

One hundred and thirty-two cities specify that whitewashing 
of the stable is necessary. Some cities require it once in three 
months, and others once in two years. Approximately one- 
third of the cities require the stables to be whitewashed every 
year, and another one-third, every six months. The detailed 
information follows: 











POPULATION 
° i} TOTAL 
sf |s2| a2 || “™ 
sa ae 38 og 
Number of regulations requiring 
That stable be clean...................+: 118; 63; 19] 3 203 
That clean bedding be provided.......... 26 14 8/1 49 
That stable be well ventilated........... 8 | 64/ 21/ 2 173 
That stable be well lighted.............. 8 | 5| 2] 3 165 
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Number of regulations requiring 
2 square feet of glass per cow............ 
3 square feet of glass per cow............ 
4 square feet of glass per cow............ 
6 square feet of glass per cow............ 
Number of regulations in which glass area is not 
mentioned 
Number of regulations requiring that 
Stable be free from cobwebs 
Stable be free from dust 
Stable be free from manure 
Stable have tight sound floors 
Floors be well drained 
Walls be tight and clean................. 
Ceilings be tight and clean 
Number of regulations requiring ‘‘proper’’ air 


ne 
NNFQOON OD 


~ 
oO 
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Number of regulations in which amount of air 
NE Ee 
Number of regulations requiring 
1,000 cubic feet space per cow 
600 cubic feet space per cow 
500 cubic feet space per cow 
400 cubic foot space per cow 
350 cubic feet space per cow 
300 cubic feet space per cow 
100 cubic feet space per cow 
demanding proper air space but no 
amount specified 
14 cubic feet air space for every pound 
of live weight 
Number of regulations requiring the white- 
washing of stable 
Number of regulations in which the time be- 
tween whitewashings is not specified 
Number of regulations requiring whitewashing 
of stable 
a ccsonnssdddwessabianewen 
Every year 
Every 6 months 
Every 3 months 


eococoo i=) 


o 


Number of regulations requiring that no other 
animals should be allowed in the stable........ 
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Removal of manure from stables 

















POPULATION 
$ TOTAL 
: g 28 3= 2 CITIES 
a | es o§ 
Number of regulations requiring the removal 
it I Paap oR earaie ee Saree ere 70; 48; 17| 3 138 
Number of regulations not stating how often 
manure must be removed.................... 16; 18 5] 1 40 
Number of regulations requiring removal of 
id an ckrkkss apes eaveesees 26 | 21 3] 0 50 
SE IE ED A 28 8 8} 2 46 
DT sukcuds cduckcnkiousaaiebkesikand 0 1 0; 0 1 
Ee Ee ee ney ee 0 0 1; 0 1 
Number of regulations requiring manure to be 
removed 
ne eee ee meee 0 2 1} 0 3 
ch na ei beni eacst dhadaneadade 0 1 1] 0 2 
cic cie ech einihidvkenaiuenanetd 1 3 0; 0 4 
| EE eee ee ere ry ee 0 0 1} 0 1 
eas as dette hee alee re 0 2 0| 0 2 
rs 5 talk te ee ue 2 4 4; 0 10 
i aioe daiiciod deg aaa 1 4 0; 0 5 
i ci lcRtee Gated scakemeckied atin 4 7 1] 0 12 
SG es54sccxade dune Vac eeekbchiniand 1 1 0; 0 2 
MN rides shauchdbbehaassinehunsenenead 0 0 1; 0 1 




















STABLE YARDS 


With reference to the barnyard, 93 cities require them to be 
clean, 66 require them to be well drained, 74 require them to be 
free from manure piles, and 50 require them to be free from 

















stagnant water. 
POPULATION 
8 TOTAL 
2f 28 38/38) ™ 
sa ae PE § 
Number of regulations requiring barnyard to be 
I Se bb pibahieniwaiiemekids ie med 45 | 40 8| 0 93 
iin incackeiegiie scanned 30; 21; 13] 2 66 
Free from manure piles.................. 29; 31] 12] 2 74 
Free from stagnant water................| 21 | 20 8/1 50 
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WATER SUPPLY 


Regarding the water supply for the dairy farms, 107 cities re- 
quire that it be clean, 30 cities that it be fresh, 12 cities that it 
be convenient, 53 cities that it be abundant, 98 cities that it be 
free from contamination, and 14 cities that it be pure. The 
information in detail is as follows: 





POPULATION 








Number of regulations requiring that water 
supply be 

Clean. ... Pee Bee ele, bin ae 
re ) 
EE ERED ee Pere ee 
Abundant 
Free from contamination. 
| eae 
Well chosen 
Suitable........ 
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The regulations of 190 cities require that milkers be free from 
disease. 131 cities require that they be clean. 108 cities re- 
quire that they wear clean clothes, and 111 cities require that 
they wash their hands before milking. Seven‘y-nine cities re- 
quire the milking to be done with clean dry hands. 





POPULATION 





} TOTAL 
3 CITIES 


Pi 








Number of regulations requiring that 
Milker be free from disease... . f 22 
Milker be clean bi 13 
Milker wear clean clothes he da é 12 
Milker wash hands before milking..... 16 
Milker brush nails before milking. . 2 
Milking be done with clean dry hands.... 10 
Hands be not wet during milking , ; 4 


neon 


or OS 
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MILK HOUSE 


Most cities requiring milk houses specify that they be located 
apart from stables or privies. The shortest distance from stable 
permitted varies from 10 to 100 feet. The average distance 
is 34 feet. The shortest distance from a privy at which a milk 
house can be legally located varies from 10 to 300 feet. The 
average distance is 90 feet. 

Proper ventilation, lighting, screening, tight sound floors and 
good drainage are by far most frequently mentioned in the re- 
quirements regarding construction of milk houses. 150 cities 
require that milk houses be used only for the handling of milk, 
and 232 cities require that milk houses be kept clean. 





POPULATION 


Se | Sg | 28 
af | 85 | 85 | is 








Number of regulations requiring that milk 
houses be 


Used for no other purpose 
Have tight sound floor................... 
Be well ventilated 
Be well lighted 
i cs veuvsuesad bie 
Number of regulations requiring sterilizing 
equipment in the milk house 
Number of regulations requiring that milk 
house be 
Well screened 
Provided with suitable racks 
Provided with cooling tanks 
Located a certain distance from the stable 
Number of regulations requiring milk house to 
be located 
100 feet from stable...................0:: 
50 feet from stable 
40 feet from stable..................0005 
ee 
By NG OTD BIR ccc cnccccccsscscccss 
Be sc ccsscctcccccccnccs 
13 feet from etablle.............cccccceee 


ecooococoow 
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. POPULATION 
3 TOTAL 
$8 | 98 | 8 | 8| o™ 
aa ae 3 o8 
Number of regulations requiring milk house to 
be located 
ee 1 0 1/0 2 
a eee 2; 0 40 
At a distance from stable...... caer bee 2 0 0; 0 2 
With an air space between milk house 
i 1 0 0! 0 1 
en 1/ 3] o| o 4 
ET 1 1 5| 0 7 
Number of regulations requring that 
Milk house be free from odors........... 52 | 22 6| 0 80 
No swine be within a stated distance....| 27 7 oO; 1 35 
No swine be within 100 feet..............| 1 0 0| 0 1 
No swine be within 50 feet...............| 26 0 0/| 0 26 
i GCE TTT 0 1] 0 1 
Number of regulations requiring that milk house 
Bee GURNEE BODE. oo... 5c eccccscccees 74) 48| 26) 3 151 
Be a distance from privy................ 56; 40; 13) 1 110 
ee 0 1 0} 0 1 
SOD feet from privy. ...... 2... scccsseees 1 0 0; 0 1 
EE re 2 3 1} 0 6 
ee 0 0 1; 0 1 
ee 4 1 ee 7 
ECCT TTT 2 0 0| 0 2 
BD GION IO os onic ccc ccccccscccvces 2 3 0; 0 5 
ee 2 3 0| 0 5 
I nina occ crac scccesece 0 0 1; 0 1 
II os gives ccesssnesesancnde 16; 18 0; 0 3A 
EE ee ae er 6 1 0; 0 7 
NS, Ea I ae a 21 0 0; 0 21 
TS Se mee 0; 10 9} 0 19 

















MILK UTENSILS 


Fifty-eight cities require utensils of non-absorbent material. 
30 cities require that dairy utensils have round or smooth joints. 
62 cities require that dairy utensils be ‘‘well constructed.” 
Only about 15 per cent of the cities fail to prescribe the use of 
clean utensils. The regulations of 206 cities specify that dairy 
utensils be clean. 165 cities specify that they be washed, 93 
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cities specify that utensils be scalded, and 226 specify that 
dairy utensils be sterilized. 109 cities require that dairy uten- 
sils be used for no other purpose, and 120 cities require their 
protection from contamination. 


Construction of utensils 












































POPULATION 
C) S TOTAL 
at | 38 28 = CITTES 
Number of regulations requiring that only 
round cornered utensils be used. . en 6 5 0; 0 11 
Number of regulations requiring “that only 
utensils with smooth joints be used. . ro 4 7| 3 19 
Number of regulations requiring that ‘utensils 
be made of non-absorbent material.. ne 36 | 15 7| 0 58 
Number of regulations requiring that utensils 
a oan ci nomhescneceh pecs 30 | 17) 14) 1 62 
Cleaning of utensils 
Number of regulations requiring that utensils be 
trade Fiestas beeen theese fece onda 112; 71} 22) 1 206 
Gt oe Chia, ces eee hee 94) 52 17} 2 165 
A cee i Te ae 48 28; 14] 3 93 
Sterilized. . rrr > Ue aR te, 226 
Used for no other purpose. aR RE Pepto 56 | 33] 17| 3 109 
Protected from contamination........... 52] 51] 16; 1 120 
Number of regulations represented in the above 
a Eee aril ep ae re 184 | 114 37) 7 342 
Number of regulations containing nothing re- 
garding the cleaning of utensils.............. 50} 11 5] 1 67 
Milk straining 
Number of regulations requiring milk to be| 
strained in milk house only.................. 38 | 31 5!| 0 74 
Number of regulations requiring milk to be 
strained 
ee es wes ene eans Kee 3 2 3] 0 8 
icc insa 5 shane baa segues enue 44; 38; 12| 0 94 
ic annsiséecccticeaesnasaanl & 4 1] 0 11 
I 55.05.5053 6000000 500eus 6 2 0| 0 8 
Through cheese cloth.............2sc000. 5] ll 3] 0 19 
Ee enckh vides wkunesenawene 5 7 1} 0 13 
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The milk 
POPULATION 
8 TOTAL 
38 38 38 pS | crs 
2 | es | Of 
Number of regulations requiring that 
Milk be removed immediately from barn...| 89 | 45 | 17| 3 154 
Milk be cooled immediately. .... ..| @] G1) 18] 3 171 
cc anine snnivive saenes 23) 11 6| 0 40 
Fore milk be discarded............. 4 6 6/ 1 17 
Milk must not be strained in barn....... 4 4 2/1 1} 
Milk must be stored only in milk house... . 9] 33 6| 0 48 
Milk be milked into covered - Roadcatn 20 | 14 8] 2 44 
NS RIED ae 0 5 4| 0 9 




















THE SCORING OF DAIRY FARMS 


The dairy farm score card system of inspection is required by 
56 cities. The score card developed by this association and 
generally introduced by the U. S. Department of Agriculture is 
almost universally used in the 56 cities. It is interesting also 
in this connection to note that the score card system is used by 
184 other cities that do not have regulations requiring its use. 
56 cities require a minimum score as follows: 











POPULATION 
2 3 TOTAL 
3f ge | ge | #8) 7 
ss | 3s og 
Minimum score of dairy farms 
asthe cele Gott Ageminsde ih alge visa i 2 1 0 0 3 
ARETE ys STEP sae Dee are epee eet 1 0; 0 0 1 
65 2 0 1 1 4 
a eer 8 12| 3 0 23 
NN ie Bina dceceikgnia vw md oe ewan 0 2 1 1 4 
RENEE te on deacin wihugih cin ab waad dae meen 3 1} 0 0 * 
46 Mic ness ail apie A@amahs Odin w ainieae olive 0 0 1 0 1 
45 3 2; 0 0 5 
40.. aigiien anti kisi dinn dameneadoel 6 4; 0 0 10 
Not given. indeelobedbbmihnddapwpdunéeen 1 0; 0 0 1 
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CITY MILK PLANTS 


The principal requirements call for proper lighting, venti- 
lation, screens, tight floors, drains, and proper equipment. 
Each of these conditions is included in about one-third of the 
regulations. 70 cities specify that city milk plants must be 
clean. 10 cities specify that such plants be free from flies, and 
15 cities require facilities for cleaning utensils in plant. 13 
cities have adopted the score card system of milk plant inspec- 
tion, and require scores of from 40 to 75 points. A score of 70 
points is required in 5 cities. 





POPULATION 





sg | 38 
3s | 53 





Number of regulations requiring that milk plant 
shall 

Be well lighted 
Be well ventilated 
io irnvgensnscceewsauen 
eS iin, cas cans naceneecnn 
Be properly constructed 
Be properly equipped.......... 


rs 


SRBSBE 


Be free from flies 

Be free from odors...............0.ccccee 
Be free from contamination.............. 
Have sewer connections 

Have facilities for cleaning utensils in 


_ 


am 
commons da 0 
Nenwnwnewmnaoeca' 
Nomwo 


oOnrfK NOON NW bt 


~ 
uo 


Have facilities for storing milk in plant.... 
Have running hot and cold water 

Have separate room for handling milk... 
Have tight walls and ceilings 

Have tight floors 

Score a certain number of points. 

Shall score not less than 


anon ot or 
Onouwrow 
ony = tw 


oo N Kee 
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ooocooco 
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DELIVERY WAGONS 


Two hundred and seventeen cities require the name of the 
dealer on delivery wagons. 232 cities specify that the number 
of dealer’s license must appear on wagon. 158 cities require 
clean wagons and 85 require covered wagons. In 177 cities the 
drivers are required to be free from disease. 


























POPULATION 

8 3 i} TOTAL 

38 gs |22|/33) -™ 

Sa | ge | g8 | Of 

Number of regulations requiring 
Drivers to be free from disease.......... 110} 53] 14] 0 177 
Wagons to be covered....................| 42] @] 12] 1 85 
eee Tee 88 | 52] 15| 3 158 
Wagons not to haul refuse or be used for 
Oly CUNO WUPHOND. «0.0... 02s ccccccccces 61} 41]; 14] 0 116 

Name of dealer to appear on wagon......| 112 | 78| 23) 4 217 
Number of license to appear on wagon...| 123 | 74/ 29/| 6 232 





LABELING AND SALE 


Seventy-seven cities require milk to be sold in bottles only 
on the street, and 80 cities specify that milk be sold only in 
bottles in stores. Other cities permit sale from cans; 224 cities 
require skimmed milk to be labeled as such; and 132 cities 
specify the heights of the letters. 81 cities require such letters 
to be one inch high, and 46 cities require the letters to be at 
least 14 inches or higher. 

Only 93 cities specify that milk tickets shall be used only 
once. 316 cities fail to state how milk tickets, if used, shall be 
used. 42 cities require the name of the dealer to appear on 
bottle caps. 24 require the license number to be printed on 
caps. 18 require the date of bottling printed on caps. 27 
require the grade of milk to be indicated on caps. 30 state 
that bottle caps must be clean. 19 cities require the name of 
the dealer to be blown into the glass in making bottles. 179 
cities permit bottles to be filled with milk only at the plant. 
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71 cities require bottles to cleansed by consumers immediately 
after emptying. 

Forty-four cities require that pasteurized milk be labeled as 
such; and 67 cities specify the temperatures to which milk shall 
be heated and time milk shall be held when pasteurized. 


Store milk 


























POPULATION 
° s TOTAL 
os 38 3 38 — 
&a | Ss gs | 08 
“ a 
Number of regulations requiring 
Milk to be solid in bottles only........... 45; 20; 13] 2 80 
Bottles to be covered in store............| 31 | 10| 12] 3 56 
Refrigerator to be clean................. 0 0; Oo; 8 3 
| 
Milk tickets 
Number of regulations requiring that milk 
tickets be used but once.................... 49 | 34 9] 1 93 
Number of regulations not limiting the use of 
SEEDS ESS SSR nen ee ee 185 | 91] 33] 7 316 





Skimmed milk 


























Number of regulations requiring cans and 
bottles to be marked.. pe ene | 116) 74] 29) 5 224 
Number of regulations gecseribing heights a 
RR FE Te eae 66) 42) 21/ 3 132 
Number of regulations requiring letters 
SE,» Seer 2 1 0| 0 3 
NS x Sd 6kvassiesnséesandageeees 8; 10 4; 0 22 
I Savy ute sc casecxnnanat anne 5 7 4/0 16 
0 Ee ere pe ee 4 1 0; 0 5 
acai ancvndgads han Guan 44; 21; 13] 3 81 
| ES een ae eer 3 0 0; 0 3 
cc tine dsecsbiedayeesavetemnewd 2 0; 0 2 
Milk bottles 
Number of regulations requiring that bottles be 
RU I 6 noc scnaccnecncdcccesspes 23]; 12] 15] 1 53 
Number of regulations requiring that 
Name of dealer appear in the glass....... 9 6 4/0 19 
Bottles be filled at plant only.. 76 | 72) 28] 3 179 
Bottles be cleansed immediately after 
emptying by consumer. . oi 27 | 20) 12/| 3 71 
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Bottle caps 
POPULATION 
8. | 8g | 5 — 
gf | a8 | 25 | 
os S= 3s o8 
Number of regulations requiring that name of 
dealer be printed on bottle caps.. 16} 15 9/ 2 42 
Number of regulations requiring that license 
number of dealer be printed on bottle caps. . 15 7 2/ 0 24 
Number of regulations requiring that date ‘of 
bottling be printed on bottle caps............ 7 6 5| 0 18 
Number of regulations requiring that grade of 
milk be printed on bottle caps................. 14; 10 3/ 0 27 
Number of regulations requiring that bottle caps 
DLT dslana Manakoutuedoeerersacasie 10; 14 3] 3 30 
Street milk 
Number of regulations requiring milk to be sold 
IES RE er 45} 22] 10} 0 77 
Number of regulations requiring that bottles be 
ci ces divenhinnehitheaddassneesGuaeen 30; 10; 10; 0 50 




















Pasteurized milk 





Number of regulations requiring that pasteur- 
SEN ID SII occ cccccsvessnesesens 17} 16 6] 5 44 
Number of regulations requiring that in pasteur- 
izing milk be heated and held for a certain time 
and at a given temperature.................. 27; 22| 13] 5 67 








PENALTIES 


In providing penalties for the violation of rules and regula- 
tions, 241 cities provide for either jail sentences or fines, or 
both. The fines vary from $1.00 to $1,000 and the jail sen- 
tences from three days to six months. One hundred and sixty- 
eight cities do not provide for penalties. 
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POPULATION 
TOTAL 
5,000 to 25,000 to 100,000 to Over — 
25,000 100.000 500,000 500,000 
Number of regu- 
lations pre- 
scribing fines 
or penalties 125 75 36 5 241 
Number of regu- 
lations not 
prescribing 
penalties... .. 109 50 6 3 168 
Fines in the 
regulations 
studied varied 
MN occ wccad $1to$500 | $5to$500 | $1 to $1,000 | $5to$200 | $1 to $1,000 
Jail sentences...) 3 days to 6 | 10 days to | 5 days to 6 | 60 days 3 days to 6 
months 6 months months months 














Two hundred and twenty-three cities with populations be- 
tween 5,000 and 100,000 report they have no regulations of any 
kind governing the sale of milk or cream. 

One health officer, apologizing for his inability to send a copy 
of his city ordinance, stated: ‘‘Our city council is ossified and 
waits on the tail of progress.”’ 

Another says: ‘‘We have no regulations regarding the sale 
of milk and cream, and I am unable to get the city council to do 
anything in the matter.” 

Your committee on Statistics of Milk and Cream Regula- 
tions has also prepared in tabulated form the principal facts 
found in the laws and regulations of 29 states in so far as they 
pertain to the production, handling and sale of milk and cream. 
This tabulated summary is included as a part of this report, 
and is as follows: 


SURVEY OF MILK AND CREAM REGULATIONS OF STATES 


Number of states represented in this survey (including Philippine Islands).... 29 
Numbe> of complete regulations of states studied.......................5. 29 
Number of states not reporting milk and cream regulations................ 20 
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Milk licenses 


Number of states requiring licenses or permits for the sale of milk.......... ll 
Number failing to mention or not requiring a license...................... 18 
Number of regulations which state that license is issued annually.......... 9 
Number of regulations which fail to state how often license is issued....... 20 


Licenses and fees 


ID ao a5 io 5c cc vcccntinscccccnccsdgessvectecesis 8 
ee 21 
Number of states charging 
a eth ar ol aiaNanies Ad Make Reein SN ae ba ee pane 1 
ieee a akc. chan nk wash ah ewekg aed da waea Gueued 2 
hae cat ke OC abl eg his ekoenenn ih0Se Sea wh one eeedameris 1 
ie is chan ddhscd ender dtbaivateeseesasuden~auies 1 
a i salve uin uw sinning cieh Sbaweeesigis xt 2 
ee NN I NN on 6 ons nsnnncenscescesesencsecees 1 
Number of states requiring license or permit for each place of business...... 4 
Number of states not requiring such permits......................0.000005- 25 
Number of states requiring inspection of distributing plant and dairies before 
eens sek asad adh sia mene beiis viene «Shes ere end see ses 2 
Number of states not requiring such inspection.........................05- 27 


Chemical requirements. 


Number of regulations limiting percentage of water........................ 7 
Number of regulations not regulating or stating percentage of water per- 
(Ete EES a eg SA ae oS AREER ee Re aera 22 
Number of regulations limiting percentage of water to 
Ls 4 civ neh tah awehttats KORRES Gdns eokd ust eeseeen cna 1 
lis enn eed Kendoen kb iidie’s AMC hehaeedebe 1 
 scivldttninctsmbdeahhsdideds stubmheerdakerehs aenen 1 
Tee ines cab deabheysee paenie boner aeietiateees 1 
ie one tice eked nd akeeenannene hie dakwam bmediaahe 1 
ee a kee oie eka bats oda bedi wens kantaeeoheebbees 1 
EEE I 5 eee ne ae ee ee ee ee ee ee 1 
Number of regulations establishing legal minimum for total solids.......... 12 
Number of regulations not having or not stating a legal minimum for total 
NCE ETI ac eas SIRS SSIS Pay at i ee = 1s ee te ee 17 
Number of regulations requiring a legal minimum for total solids of 
ante hap ead hae nakss Kh s ben ides) why Re ed eee o 6 1 
Gs ona ckcncaruwodteeena scenes koh ou Lakspy Nee bA Ree ee 1 
ids ting eimanhidn the Gin dex 4adadintss ecb EsRG We oan sh 1 
Rh as 5 bikin cairns ahchicedbatedes sen henebeasal bineway 1 
En nccd tie ckeasinenscacdstaunhantedvewesebaawessenbe an aaa 5 
ee ae ee ee ne ee 2 
ee ee nn en 1 


Number of regulations establishing a legal minimum for solids not fat... ... 15 
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Number of regulations not having o> stating a legal minimum for solids not 


I RE ee meee ee ny eis een Nene a aE en, CPR ES LM aay See RE 14 
Number of regulations requiring a legal minimum for solids not fat of 
ids ana b xnnd Na chon ant hoe nage e eames eae 1 
SR cjasien ss 6995992 b000sesehnneed anteseceseshaensenancens 2 
Ss 0d. oo nse ease pata digeh andesnubneudendunuan esses 11 
ain sdcbdcadiciakedhadssVenkadaesedledkaneds aiednag rates 1 
Number of regulations establishing a legal minimum for fat.. — 
Number of regulations not having or stating a legal minimum fee fat. Rimi 4 
Number of regulations requiring a legal minimum for fat of 
chiar henedsoeeubahshaceesersieaehs h445-x> nee ne eliie 3 
tttenicand es penbaidh epenteshebednamenianane Rastied 1 
rhs ac nirkcsasneteeheseeeksss ab aeeeinasdsseetaasee 11 
sc cknc nc cnwedehidnts stds eed hen dark wa bhenben iid 2 
aint ckn on cbnd cack s00eeeessssiessksudadbadaweaid sibs 8 
Number of regulations catablishing a legal minimum for fat in cream...... 22 
Number of regulations not having a legal minimum for fat in cream........ 7 
Number of regulations requiring a legal minimum for fat in cream of 
69 664k ba 4h Sie wkes 0A Gk ERESS Seas oe See 1 
each aandihtGibeihe 6 ha teerneeseiaseantavi ni eenks 17 
tists ta cmt ae Rccnaieln taubvnbed hehe uaedebaved bes 3 
ee ae 1 
Number of regulations in which the size of the sample to be taken wasstated.. 1 
Number of regulations calling for 8 oz. sample........................5005: 1 


Bacterial limits 
Number of regulations establishing a numerical limit for bacteriain milk.... 4 
Number of regulations not having or stating a numerical limit for bacteria 


SRM cic < 1c sk cewesuhecantuteaansess «ahamakatssectieiedenantranbits 25 
Number of regulations limiting the number of bacteria per cubic centimeter to 

Sac. xno.) dpekNen 205 bal Sine ces eeeenheeieeadate tas week « 1 

LA. vt caetanedctbasenaed bs bs + ehaG aera iets aeaeadinn ts 2 

os). «itn wicnio dk enonss chalets eeaeee ema cenbads ease ak bees 1 


Number of regulations establishing a numerical limit for bacteriaincream... 2 
Number of regulations not having or stating a numerical limit for bacteria 


SR Shai nuseuthenssc0nnsenddsc44bdiakioasesdadsiesen beeen. 27 
Number of regulations limiting the number of bacteria per cubic centimeter 
in cream to 
RG igikdhcacsnedhso<bktamndapsamnnnadkttsbetcseeiieiaeesiueen< 1 
Ro paceesentansenncnncudesdueatessadidabiuasdetedstedesteaes 1 
Temperature requirements 


Number of regulations requiring a certain temperature for milk onfarm.... 2 
Number of regulations not having or requiring a certain temperature for 


Is i i5 00 6nneineneds5h6ns008000i0e0e0hicaecbbadensbeuaee 27 
Number of regulations calling for a temperature not higher than 
nica cicndeth cRdminns 440456444345 400540.404000suaaeentls 1 
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Number of regulations requiring a certain temperature for milk on common 


EES ee Oe ee ee reer ere ere er eee ee eey 3 
Number of regulations not having or requiring a certain temperature for 
I 6 inc -6 509 oon nd seh ieiew enue keene ees os ee Geeks 26 
Number of regulations calling for a temperature not higher than 
en aleot anes biked bie eee hehehe bib ehsy sews eon be oe 1 
ERE RRR rk os eae pre eee eae eee eee ee Seen. | eet o en are 1 
AT ie hae Bape RY EE ESP RED e Se ae ee Be ee 1 
Number of regulations requiring a certain temperature for milk in city...... 3 
Number of regulations not having or requiring a certain temperature for 
ee te Lote kink padaks askin eeCeGeesaskdeeeeuaeess o%e 26 
Number of regulations calling for a temperature not higher than 
ULC awhidckad tak ebSet tls idecddedteks (edd Oe bE ese vaes oeke 1 
NR OREN bein i taki beaebhagede as dine sia siwed ess Meedeoeasahaeees 1 
SEE en TESS SPE eee ee oe 1 
Number of regulations establishing a legal minimum specific gravity for 
Ee ee Sees Se ca ene ee Be cng igeecavews eee swenaat 3 
Number of regulations requiring a legal specific gravity of 
Ch cat cdetescedarscenaadeeeeedhethtbsutendsssesvebbenssseese 2 
ET ts nba ct ba ReminnsiatndbetaideneCdasdddannbuesideeedse<e 1 
Number of regulations which forbid the sale of milk under stated conditions § 29 
Number of regulations which do not mention when milk is unsalable........ 0 
Number of regulations which mention milk from diseased cows............ 24 
From cows kept in filthy quarters... ..............ccccsccccccscccces 15 
Sk oe nh on sas ee vets 5 eek al 3 
From cows kept in crowded and unhealthy errr 16 
I LO o, gilda aakvas 65646 need eeets deewsuces 21 
II IND 5 on. sion cvnceccesccecesdscceccse ll 
iid intake atsenkiddedidindadedewae we 2 
From cows a certain number of days before calving.................. 21 
From cows a certain number of days after calving................... 21 
sc aciew ac dudosascwseveceteseubec 22 
From cows eating putrefactive feeds....................0.cceceeeeeee it! 
From cows when feed is unwholesome......................0.+.00005 14 
From cows when feeds are impure........... | Caceres AA gk ee 9 
EES SS EE eee 
From cows when fed glucose........ 2 UF CS aa ee ers = ee 2 
Dee, cc wascconeccescevcesnusbeieed « 
From cows when fed wet brewers’ grains..................e.eeeeeeees 7 
From cows drinking contaminated water................0seeeeeeeees: 12 
From cows when fed vinegar waste.........5.......scssecccecccceces 2 
Sn OO TIE ONIN TIED «noc ccccccccccccccescocceceeececes 2 
Pe RU DUNO OU NEE WIRED... 0. nc ccccccceccccccccccscccceses 2 


That is EE ToC Lewis. 5. pcs adudvbeskbacbahbebadnd tosadeucs 1 








STATISTICS OF MILK AND CREAM REGULATIONS 79 


CO, eee eee eT eee en Tree 2 
I, nn 25k bcnkbin ddavsk (phacwbiiudss sasbehaeidices buwe 8 
 ckiin nh ikeindk'atnid SAS sea bansneeeenendsseskn st 2 
Total number of conditions and feeds which render milk unsalable.......... 29 
Parturition 
Number of regulations which state a specific number of days before and after 
parturition during which milk cannot be sold...................6000005 21 
Number of regulations which do not cover this point..................-... » 
Number of reguiations prohibiting the sale of milk 
SE PRE ee eT errr 1 
IN on cic inin ccsins edie ss cewendwGanonasess 15 
es ono onc ccbetspecdusdtsnekeusivenwnscnnads 2 
I acc nccccccccccncvassdbsastshebbviwaeeeee 2 
IN coccncnncadsnecsccncnccaksbenewbadeeseces 1 
ee Pe ee epee herr eae 21 
Number of regulations prohibiting the sale of milk 
I on  ncc accesses peesdadssbnestsadansenabaeea 1 
rss. evden sencesaedaeenseteeenenatenes 6 
ee. os dian inde ceed bbseunbeehansseneednes 1 
ons cc nccunedseseuchieenenebenessaateiin ll 
ILL, on ons cncdh pave seebns eusecneeneadaoeesehe 2 
y ERE RE Eee Ae One Ee ee ee PORE Pe eT ee eee 21 
Fines 
Number of regulations prescribing fines or penalties...................-.-- 22 
Number of regulations not prescribing penalties.....................+-+++- 7 


Fines in regulations studied varied from $5 to $300 
Jail sentences mentioned 10 days to 3 yrs. 


Construction of utensils 
Number of regulations which require that only utensils with smooth joints 


a IS ALITA TN: ce TIS ED Ae SE AE 2 
Number of regulations which require that utensils be made of non-absorbent 
ns ctdetsgedmentamh woes sheet eeddkeseeees ent ytd deb ee een ees 2 
Number of regulations which require that utensils be well constructed... ... 6 
Cleaning of Utensils 
Number of regulations requiring that utensils be 
| OES SRS SRE ey peep eee rere me Te ere 17 
edie ck bbusenaoetasekeeegeeas baenesepasesseeensaiakdant® 6 
oti endsosshamkeesohheeankemsabenniabininabtimaset 3 
on oe aha ha Gn Wmad Aaan eee daalkaeeemneniaees 3 
nn ctcaerdsss oresenrvesesweseedengesee= 7 
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Number of regulations represented in the above items..................... 21 
iNumber of regulations not referring to the cleaning or care of utensils. ..... 8 
Milk plant 

Number of regulations requiring that milk plant 
ee nc eles Rada d ont doen cneytnbatadendhane 5 
ee een adn dna 6a ghana RE een Sees 1 
Have a certain score (Score required, 50)...............-.0seeeeeeeee 1 
Wagons 
Number of regulations requiring that driver be free from disease............ 5 
Number of regulations requiring that 
sad erie araweren caeebawedesuuewincesctevesseus 1 
rn ini cnta a eawastecnes tiated elves si sexes e+ tstees 3 
Wagon not to be used for any other purpose..................0se0008 1 
Name of dealer must appear on wagoD....................eeeeeeeeees 6 
License number must appear on wagon....................eeeeeeees 7 
Street milk 
Number of regulations requiring that milk must be sold in bottles only...... 1 
Number of regulations requiring that bottles must be covered.............. 1 
Store milk 
Number of regulations requiring that milk be sold in bottles only......... 2 
Milk tickets 
Number of regulations requiring that milk tickets be-used but once.......... 1 
Number of regulations which do not limit the use of tickets................ 28 
Skimmed milk 
Number of regulations which require that cans and bottles be marked...... 15 
Number of regulations prescribing heights of letters...................... ll 
Number of regulations requiring letters 
Nee teens. a kccoedaanunwiesesesaewetaneeseswe 1 
ie Loe. vn cdma eneseeeesniaee cemneewen 8 
ee el vnaeun swebueeessanenoetseeanebdtaatess 1 
EE ar Ee 1 
Milk bottles 
Number of regulations requiring that bottles 
a ta ec hatencnsasenebehabadeses 2 
Have name of dealer blown into bottle................cceeeceeeseeee 4 
Be cleansed immediately by consumer..............sceeceececceeeees 2 


RR te Ea ae ee eS ee 2 
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Bottle caps 
Number of regulations requiring that date of bottling be printed on bottle 
asa vnnn venntnsesepsevnnsenasiviensiennpebeesaiesdeseeessésebs secs 1 
Number of regulations requiring that bottle caps be clean.................. 2 
Farm regulations 
Number of regulations requiring that cows be tuberculin tested............ 1 
Number of regulations requiring that minimum score of dairies be required 4 
Number of regulations requiring that minimum score of dairies be 
Di ditvugcuddsdidenineassesos cau geaekedasedesadbaaeeernita ile 1 
Na aiiaecindeinlnn Subs sa eAUk dic bEbOne ceReh EE eeNeEtuks eee 2 
RR ee ee Ae OT ee PONE TE Rr Ne een et eee ee 1 


Cleanliness of cows 


Number of regulations requiring that udders be washed before milking. ..... 2 
Number of regulations requiring that udders be 
nds ae Aivaden nmeebarud he sed weeamb abana eh 1 
nd d snake ceknnentaenkenease buh <iuceateeel~es 1 
Number of regulations requiring that udders be clean.................... 8 
Cow stables 
Number of regulations specifying that stable be 
Md ok sac caaik bee waeawek hud bed baie wii wn eae esha iaalaens 4 
Teen et ed aa ae nae 7 
ic eke ech idbawecien tee kantetawenenns 5° 
Number of regulations requiring that stables 
Dt on dace dmetekends deeabesceeeuren tne 2 
IIE IRS, occ nccsccwuveneccsucvcnseeoncesees 5 
a ina oe wld cuca geek bhuhun wa nenenaetn 1 
EEE Ee mM ne ee Mae URI Der re Re 2 
or. Lud peekbbseeseeseessieeda Soa keges be 1 
EE TE Oe Pee NEE en TY Mere 1 
Number of regulations requiring the removal of manure.................... 3 
Number of regulations requiring removal once daily....................... 2 
ana chetE awe kee 1 
Number of regulations requiring that manure be removed not less than 
ip tk nnd Soins Web Sigih cea edhe eoke ve eehdab ee 1 
Number of regulations calling for whitewashing stable..................... 3 
Number of regulations calling for whitewashing 
NN <5. 0dins5ob Gn eeeeae winks oases 44 cemniiccionshsaneees 1 
ia ie it ca ig ise oak wae dene wae eiaribaeedaanbenbiions 2 
Number of regulations stating that no animals other than cows be allowed 
ick dncddiiacnde+cssankentinnmsesdbababediansdenedelentiias 3 





*Area of window space per cow not mentioned. 
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Milk house 
Number of regulations requiring that milk house be 
ae a eau eulkswlnmenp neti’ 
NN TEE CE SOE Oe ORT TT 
I a a i wt De Ra AEA 
a a ae oh anaemia 
ae ee euna sein Wat ae 
Number of regulations calling for sterilizing equipment in the milk house... . 
Number of regulations requiring that milk house be well screened.......... 
Number of regulations requiring that milk house be located a certain distance 
RR a et Sea ee Ly pe Cee oe po ay Cee pe a 
Number of regulations requiring milk house to be ‘‘away’’ from stable..... 
Number of regulations requiring that milk house be free from odors........ 
Number of regulations requiring that milk house 
EE OES ee 
a ick nsidaSw conan esees esses nee 
Number of regulations requiring a location 
EE LE re ee a eae Peet eer 
ERTS RET eneee ore eee ee te 9 ped ore emer ae merce Ae 
i eh an eee sle Ubeereteaanueanes 
The milk 


Number of regulations requiring that milk be removed immediately from the 


Number of regulations requiring that milk be 


tS a ee a 
Ce oo ania oe ae aD Shee 
I we we wie een 
Number of regulations requiring that fore milk be disearded............... 
Number of regulations requiring that milk be stored only in milk house... . 
Number of regulations requiring that. milk be graded...................... 
Milk straining 
Number of regulations requiring that milk be strained immediately........ 
Number of regulations requiring that milk be strained 
od ct eine > spaideaiowtins btn wadwwaa sda 
ee i i odd aun nld ew wewinrehb ceweewanwe’s 
tt ea a Se a edie alieu <uae donde wane 
The milker 
Number of regulations requiring that milker be 
I 0 se te ors is cuss csecdedvenenbetesawssucsen 
eee on cS abe ss cndncesewdidwudies teens oseosnases 
a a in rE Ae a 
EN Ae 


Number of regulations requiring that milking be done with clean dry hands... 
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Barnyard 

Number of regulations requiring that barnyard be 
SETS SE RECN ES Be i eS eae ee Cee 3 
PL nin s edhcetraykshd bende edise vaceuneeineelnasaiamunes 1 
SS RG E ELLE ETS CPTI I SE TE EET 2 
eh an on cried aah einasakGurdiedueseueee 2 

Water supply 

Number of regulations requiring that water supply be 
RSLS ES ge Ca arene Pees eats sai Sy TER ee Pee 4 
RET SRA, oe Sere rer rer Mame a Lee 2 
ONG ss Kanda dabaeaesadbek anes cadadcntet cae 2 
PG ahns Ande ead bc nsak bd Aden cies ehEE REN Koeteoee etacatabieekas 2 


Pasteurized milk 


Number of regulations requiring that pasteurized milk be labeled......... 1 
Number of regulations specifying that in pasteurizing milk be heated and 
held for a certain time and at a given temperature................... 3 


In conclusion, your committee would state that it does not’ 
understand it to be within its province to outline or to present 
recommendations at this time for the correction of the glaring 
irregularities so frequently observed in regulations pertaining to 
the same subject; but out of this survey of milk and cream 
regulations of the cities and towns and states of the United 
States, with a full realization of the magnitude of the industry 
and the factors which make for improved quality, this com- 
mittee has become convinced that 

First, there is a great and urgent need for further research 
and study on the part of our dairy investigators of some of 
the problems involved in the production and handling of milk; 
and 

Second, there is a great and urgent need that definite infor- 
mation now available be placed in the hands of all who are re- 
sponsible for fhe laws and ordinances governing the production, 
transportation, handling and salé of milk. 
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